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CORROSIVE FUMES MOVED 


with BUFFALO Fiberglass Fans\ 


Handle acids, salts, gases, organic materials 
and other corrosives in your venting systems 
without need for regular fan replacement. 
‘Buffalo’ Type FG Fans in special resins with- 
stand temperatures to 300° F. No metal parts 
exposed to corrosives. Flanged inlet and out- 
let for gas-tight connections. Capacities to 
34,000 cfm, pressures to 10” static. Contact 
your resident ‘Buffalo’ Engineering Repre- 
sentative or write for Bulletin FI-511 which 
gives complete details including chemical 
resistance table. 


‘Buffalo’ Air Handling y 5.) ‘Buffalo’ Centrifugal Pumps 
Equipment Pats to handle most liquids and 
to move, heat, cool, dehumidify CC slurries under a variety 


and clean air and other gases. 


of conditions, 


BUFFALO FORGE COMPANY 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


and cope for production 


‘Buffalo’ Machine Tools to drill, Squier Machinery flee 
punch, shear, bend, slit, notch to process sugar cane, co! 

and rice. Special processing 
or plant maintenance, 


vc 


Impact-Resistant 


Won't Support Combustion 


AIR HANDLING DIVISION 


Buffalo, New York 


machinery for chemicals. 


[For more information circle #11 on page 35 reply cards | 
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How Beverage Bottlers Use Air Conditioning To Aid Sales 


Industrial Heat Exposure And Control 


Negative Ions . . . Their Place In Indoor Comfort 


FEATURES 


New Type Inertial Classifier Pays For Itself 19 


High efficiency pneumatic classifier saves enough phosphate fines to pay for itself in a 
year, plus ends air pollution problem. 


How To Control Temperature ... Pressure. . . 


Humidity . . . In Super-Clean Areas 20 


by C. E. Schwab, application engineer, Barber-Colman Co., Rockford, Illinois. Selection 
and use of controls for precise degree of thermal environment in contamination control areas. 


24 


by John Shaw, Coca Cola Co. Outside dust and inside severe conditions of heat and 
humidity pose problems that would also apply to milk bottlers, pharmaceutical packaging 
lines and other similar industrial operations. Article gives answers. 


ai 
by Robert Lemke, mechanical engineer. Second part of a series outlining sources of 


heat in industry, how to calculate and alleviate its effect. 


30 
by Lloyd Staebler and F. P. Speicher, both of Philco Corp. All about health effects of 


negative air ions, how air engineers can apply ionizers to conditioned spaces. 


Techniques Of Low Level Air Distribution 32 


by C. F. Mowrey, consulting engineer. Getting the right amount of air at the right 
temperature and velocity for comfort in industrial applications can be a tough design 
problem. Author tells how. 
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3-step air system demonstrates AAF’s 
capability for complete air engineering 


AIR FROM C. P. CLARE GENERAL 
OFFICE (already cleaned by AAF 
Electro-Matic precipitator) is cleaned 
again by AAF Electro-PL filters before 
it enters the air conditioning unit serv- 
ing the white room, 


AAF KENNARD/NELSON HIGH- 
PRESSURE AIR CONDITIONING UNIT 
controls white room humidity and maintains 
a temperature of 72° at all times. (To offset 
heat from manufacturing processes, the air 


AIR ACTUALLY ENTERING WHITE 
ROOM is filtered by AAF high- 
efficiency Type F filters enclosed 
in the duct running from the out- 
let of the air conditioning unit fo 


White room operations involving the assembly 
of electrical relays demand ultra-clean air and 
rigidly controlled temperature and humidity. The 
planners of the new addition at C. P. Clare Co., 
Chicago, determined that their white room should 
have a complete air system all its own. Logically, 
they turned to AAF. 

Result: white-room air to white-room standards 
—99.97% dust-free, constant 72° temperature and 
accurately controlled humidity. 

AAF is the one company that provides all the 


is changed completely every three minutes.) 


the white room. 


major components for completely conditioned air. 
And, just as important, AAF offers the knowledge 
and experience to coordinate their functioning into 
one custom-engineered system. 

Booklet 518 describes the complete line of Amer- 
ican Air Filter component products. If you would 
like a free copy, address Richard W. Smith, Amer- 
ican Air Filter Company, Inc., 443 Central Avenue, 
Louisville, Kentucky. In Canada, address: American 
Air Filter of Canada, Ltd., 400 Stinson Blvd., 
Montreal 9, Quebec. 


AA Rutoon Ai Bitter 


BETTER AIR IS OUR BUSINESS 
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_ MR 
CLEANING 
PRODUCTS 
Air Filters 
Oust Collectors 


CONDITIONING, 
HEATING & 
VENTILATING 
PRODUCTS 
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COMPLETELY 
CONDITIONED 


Architects: Rapp & Rapp, Chicago; Consulting Engineers: J. P. Bazzoni & Co., Chicago. 


AAF products for complete air engineering 


AIR CLEANING: (Atmospheric Dust) AAF electronic air cleaners, automatic air filters, unit filters, engine & 
compressor filters. (Process Dust) electrostatic precipitators, wet-type collectors, dry-type collectors, fabric arresters. 
AIR CONDITIONING, HEATING & VENTILATING: Herman Nelson air conditioning unit ventilators, unit 
ventilators, portable heaters; Kennard/Nelson dual-duct air conditioning units, multi-zone air conditioning units, 
packaged central station air handling units, sprayed-coil dehumidificrs, fan-coil units, packaged liquid chillers, cool- 
ing towers, evaporative condensers, direct-expansion coils, water coils, steam coils, unit blowers, industrial exhausters, 
centrifugal fans, unit heaters, radiation products; Illinois traps, valves, specialties, heating systems and controls. 


@ Italics denote products used in C. P. Clare white room. 
[For more information circle #14 on page 35 reply cards] 
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There’s an old song that goes something like this: “It Ain’t What 
You Do; It’s The Way That You Do It.” This holds true for 

wet dust collection and one of the most effective ways of doing 
it is dynamically with a Ducon UW-4 Scrubber. 


The centrifugal forces and water action inside this scrubber, 
combining with the unique and effective dynamic action of the 
high velocity fan in the second stage of operation, literally 
swirl, swat and scrub all the dust particles from the gas stream. 


The UW-4 Scrubber is a most effective unit for separation 
of extremely fine dusts and abrasive materials and is ideally suited 
for heavy dust loads and high temperature applications. 


UW-4 Scrubber Send for Bulletin 7460. 


or 


the name in DUst CONtrot & 
ucon gD 
THE COMPANY.... Q |f§ 


147 EAST SECOND STREET - MINEOLA, L.!.,. NEW YORK £9oG 


CYCLONES © CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES 
Canadian Branch: 
THE DUCON COMPANY, of CANADA, itd., 1131 Pettit $t., BURLINGTON, ONTARIO, CANADA 


[For more information circle #15 on page 35 reply cards] 
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EDITORIAL: 


Tenston Strikes Again! 


A FEW YEARS AGO a workman walked up to 
his foreman at a labor meeting and shot him dead. 
Turned out that the foreman had been consistently 
ignoring the workman on the job for the past six 
months or so, which made the workman nervous, 
tense and worried about his job. 

Underlying this episode was the real reason why 
the man shot his boss, why the boss's attitude had 
changed, and a lesson for all of us in this business 
of air engineering. 

First, the foreman had wife trouble. This made 
him tense and morose on the job, preoccupied with 
his own troubles and unable to sense those of the 
people he led. Second, the workman undoubtedly was 
extremely insecure and only needed the aggravation 
of a consistent cold shoulder from his boss to go 
off the deep end. . 

Third, the lesson for all of us is that there is far 
more than money demands underlying the labor strife 
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that cuts deeply into production and product quality. 

Money is way down the list of the prime reasons 
for labor discontent, say social scientists who have 
long studied human relations in industry. 

Heading this list is the total human environment 
in factory and office. Such simple and inexpensive 
things like painting walls and corridors with cheerful, 
mood-creating colors, have worked wonders for morale 
(and production ). 

Proper climate control for personnel is another 
vital factor in creating the kind of atmosphere people 
like to work in. After three or four days of cold, 
dark, dismal and rainy skies, to come into a cold, 
dank and dark factory or office is an experience 
calculated to tense up the most stable of us. 

If shop people are continuously exposed to alter- 
nate blasts of hot and cold air from a poorly con- 
trolled make-up air unit nearby or frorn unprotected 

(Please turn to following page) 


: ; i 2 ee | - a a tt Pee ge ge 
Sane 2 ~ 5 : ‘ ! ae : ‘ 2 tt P ata : is i es | 
as 

a 

om 
Bs} 
m 
et, 
=) 
ee 
a rt, 

‘. 

wae 

( 
on 
ine 
a 
=) 

to a 

1 ay 

YY *, eee .. 2 

> - ‘se 

- oe 3a 

2 Red 

ce = ¢ a vad 

- ° ¢ SE 
. o) a ie 
Curat an a 
2 
FY 
iG 
x 
& 

ne 

6 be 
eo: 

. 

. ’ 
rt 
i 
' : 
ve 
‘ 
a 
Ke 

“,. 

z 

Fe a 
ira 

a 
aa 
* ee 
\ 
? a t Ke 
be 

i 
2 
7 
af 

4 
e 

: - 

ay 
o: 
* 
“ 

J 
1 ee 7 eh 
. 
t 
r ’ ia 

. * 7 2 ; . RSE : x “a » 
i Se cee hte pi a ae. a Et Bh as: oo Rhee de eae re er: 
ae = nS a Ce meme es) ete aah 


Editorial (Cont.) 


(Continued from preceding page) 

shipping room doors, complaints are bound to take 
more than verbal form; theyll show up in quantity 
and quality of work. 

If office people are chilled near windows and over- 
heated in interior zones during the winter, or have 
to put up with the opposite condition in summer, 
youll find more mistakes in accounting, typing and 
more seriously, in judgment. 

We urge you to make a critical analysis of the 
working climate around each of the people in your 
factory and office building. Or, if you can’t make 
such a survey, give consideration to setting up the 
machinery of communications from supervisory 
people, so that complaints about climate will be 
funneled fast to you, instead of being shrugged off by 
the worker’s boss as just another crackpot gripe. 

Gripes have a cumulative effect and after a while, 
inevitably result in some sort of action, out of all 
proportion to their cause, that will not be good for 
the company. Action on your part that indicates a 
corporate interest in the comfort and working climate 
of plant personnel can in the long run pay off in 
working harmony that means top production and 
sustained product quality. 


A complaint may be as simple to handle as the 
turn of a volume damper or directional register outlet, 
You may have to buy more sophisticated controls for 
make-up air units, lower unit heaters to get warmth 
down to working level, spot more heating equipment 
in cold places, blanket shipping room doors with 
warm air. 

The important point to keep in mind is not how 
easy or tough it is to keep everyone satisfied. What's 
vital here is that you do something about each com. 
plaint before things get out of hand, grievance ma. 
chinery starts rolling, people get roiled up. 

Better indoor climate working conditions do 
smooth the path of human relations in industry, 
alleviate tension caused by thermal discomfort, con- 
tribute greatly to top production and improved quality 
of the products that support your company. AA 


4. Leave 


Editor 


| Meetings. 


Western Electronic Show and Conven- 
tion, Cow Palace, San Francisco, Aug. 
22-25, 1961. 


Joint Nuclear Instrumentation Sympo- 
sium, North Caroline State College, 
Raleigh, N. C., Sept. 6-8, 1961. 


Production Engineering Show, Navy 
Pier, Chicago, Illinois, September 6-16, 
1961. 


Structural Aspects of Architectural 
Engineering, Pennsylvania State Univer- 
sity, University Park, Pa., Sept. 10-15, 
1961. 


ISA Fall Instrument-Automation Con- 
ference & Exhibit, Memorial Sports 
Arena, Los Angeles, Calif., Sept. 11-15, 
1961. 


Third Annual Southeastern Mainte- 
nance and Engineering Show, War Me- 
morial Coliseum, Greensboro, North 
Carolina, Sept. 12-14, 1961. 


Seminar for Manufacturing Engineers, 
Pennsylvania State University, Univer- 
sity Park, Pa., Sept. 12-15, 1961. 


Work Measurement Seminar, Pennsyl- 
vania State University, University Park, 
Pa., Sept. 17-22, 1961. 


Courses, 


Tenth Annual Standards Engineers 
Society Meeting, Hotel Sherman, Chicago, 
Sept. 18-20, 1961. 


Sampling and Identification of Aero- 
Allergens, Robert A. Taft Sanitary Engi- 
neering Center, Cincinnati, Ohio, Sept. 
20-22, 1961. 


Industrial Building Exposition & Con- 
gress, New York Coliseum, New York 
City, Sept. 25-28, 1961. 


American Gas Association, Dallas, 
Texas, Oct. 1-4, 1961. 


17th Annual Meeting of American So- 
ciety of Industrial Designers, Santa 
Catalina, California, Oct. 5-8, 1961. 


Western Building Industries Exposi- 
tion, Great Western Exhibit Center, Los 
Angeles, Oct. 7-10, 1961. 


17th Annual National Electronics Con- 
ference, International Amphitheatre, 
Chicago, Oct. 9-11, 1961. 


First International Convention on 
Ionization of Air, Technical, Physical 
and Physiological Aspects, Ben Franklin 
Institute, Philadelphia, Pennsylvania, 
October 16-17, 1961. 


Expositions 


National Metal Exposition, Detroit, 
October 23-27, 1961. 


26th Annual Meeting of Industrial 
Hygiene Foundation, Mellon Institute, 
Pittsburgh, Oct. 25-26, 1961. 


Nietional Frozen Food Distributors 
Assn.. Chicago, Nov. 6-10, 1961. 


Air-Cc nditioning and Refrigeration In- 
stitute (.nnual meeting), The Home 
stead, Hot Springs, Virginia, Nov. 12-15, 
1961. 


National Warm Air Heating and Air 
Conditioning Assn. (annual convention), 
La Salle Hotel, Chicago, Nov. 13-16, 1961. 


National Electrical Manufacturers Assn. 
(annual meeting), Traymore Hotel, At 
lantic City, New Jersey, Nov. 13-17, 1961. 


28th Exposition of Chemical Industries, 
New York Coliseum, New York City, 
Nov. 27-Dec. 1, 1961. 


National Assn. of Home _ Builders, 
Exposition Center, Chicago, Dec. 3, 
1961. 
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Letters 


Request To Reprint “In Praise 
Of Industrial Hygienists” 
Editor: 

Reference is made to your edi- 
torial entitled, “In Praise of Indus- 
trial Hygienists,” which appeared 
in the September, 1960 issue of 
AiR ENGINEERING. 

This letter is to request your 
approval to reprint this article in 
the Air Force Logistics Command 
Surgeon’s Bulletin. 

The article will appear in its 
original form with the one excep- 
tion that in the Air Force we use 
the terminology “sanitary and 
industrial hygiene engineer” rather 
than industrial hygienist,” and we 
should appreciate your concurrence 
in our utilizing this term in re- 
printing the editorial. A copy of 
the article as it will appear in the 
Surgeon’s Bulletin is attached for 
your approval. 

Should you desire, we will be 
happy to make available to you a 
copy, or copies, of the Surgeon’s 
Bulletin in which this article ap- 
pears. 

C. C. Dills 
Lt. Colonel, USAF, MSC 
Wright-Patterson AFB, Ohio 


Editor’s Note: 
Approval was given. 


Encouraging To See 
AIR ENGINEERING 
White Room Coverage 
Editor: 

Since the reading of your Decem- 
ber issue, recommended to us by 
Mr. Kodel of Sandia, which covered 
the White Room Symposium and 
formation of the AACC (American 
Association for Contamination 
Control), we at Sparton Electronics 
in the High Reliability Section 
have become avid readers of your 
magazine due to our increasing 
interest in this area. Each month’s 


issue is circulated in the section 
for review by all. 


It is encouraging to see so much 
coverage of the White Room sub- 
ject after such a lack or exchange 


of information existed in past 
years. 


AIR ENGINEERING, AUGUST, 1961 


Our primary interest at this 
time is to receive any and all in- 
formation concerning the AACC. 

Thank you, and keep up the 
good work. 

G. R. Iemmolo 

Sparton Electronics Div. 
Sparton Corp. 

Jackson, Michigan 


Editor’s Note: 

Anyone wishing information on 
the forming of AACC (American 
Association for Contamination 
Control) circle #200 on the post- 
age-free reply cards located on 
page 35. 


Wants List of Filter 
Manufacturers 


Editor: 

We are wondering if you, as 
specialized publishers on the sub- 
ject of air and associated products, 
have a list of manufacturers of 
filters? 


We would also like to know if 
you “rate” such products, in re- 
gard to quality and performance 
or, if there is an organization in 
the U.S.A., which does this? 

We are interested in both wash- 
able permanent type filters and 
also disposable types. 

Peter L. Simpson 

Vice President 

A. H. Simpson Industries Ltd. 
Torontd. Ontario 


Editor’s Note: 


As publishers, we do not feel it 
desirable to issue ratings on filters. 


We suggest to obtain filter rat- 
ings methods you contact either 
the Air Filter Institute, Box 925, 
Washington 9, D.C., or the Na- 
tional Bureau of Standards. 


Use the Communications Cen- 
ter, page 35, to receive more in- 
formation about any product 
advertised, any new literature 
or new product described. Circle 
the number on the postage-free 
card that refers to the item of 
your interest, add your name 
and address and mail. 

To comment, criticize or make 
suggestions about any feature 
article in this issue, use the 
postage-free Editorial comment 
card. 


For the latest in 
Gages...Con 


trols 


SS S— 


Dwyer 
Controls 
Gages 


. 68. 
CIE A nan 


INSTRUMENT 
MANUAL 


Contains: 
Illustrations and complete details 
of Dwyer 
Magnehelic® gages 
manometers 
air meters 
air filter gages 
pitot tubes 
pressure actuated switches 
flowmeters 
combustion testing instruments 
Diagrams 
Conversion curves 
Combustion efficiency charts 


and other valuable technical data. 


Send coupon 
for your FREE copy 


F. W. DWYER MFG. CO. 


O. Box 373A 
MICHIGAN CITY, IND. 


- 


Please send me your new Dwyer catalog. 
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Problem: 
BAG 


The photo gives you a pretty good idea how many 
mailbags are handled in the U.S. Army Terminal 
Post Office at Oakland, California. With workers 
shaking out each bag after emptying, you can 
imagine the extent of the double problem—worker 
discomforts and excessive housecleaning costs. 


Solution ¢ An automatic dust “pullout” sys- 
tem involving an AAF Type W ROTO-CLONE (A) 
exhausting a bag-cleaning platform (B). The empty 
bags are merely shaken slightly over the perfo- 
rated platform and the ROTO-CLONE does the 
rest. The collected dirt is turned into a harmless 


SHAKEOUT 


sludge and the air is re-circulated into the room. 

Water sprays extend the effectiveness of the 
wet-collecting Type W ROTO-CLONE to collection 
of the finest and lightest dust particles. It requires 
little maintenance, uses a minimum of water and 
maintains its efficiency regardless of air volume. 
Perhaps it could solve a problem for you. Bulletin 
274 gives detailed product information. 
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Problem- 
solving 


with AAF 
Dust 
Control 


Problem: 
LEAD FUMES 


A big-city newspaper like the Los Angeles Times- 
Mirror has to melt lead, and melting lead produces 
fumes. The problem was how to get the fumes out 
of the building without creating a new problem — 
air pollution — in the process. 


Solution ¢ An AAF reverse jet fabric arrester 
—the AMERjet (A) — exhausts the lead melting 
pot, removes the fumes and dispels nothing but 
Clean air to the Los Angeles atmosphere. 

The AMERjet will handle heavy dust loadings 
of materials of varying nature with a constant 
pressure drop that assures accurate control. It will 


collect even invisible particles dry for reclaiming. 

Maybe it could solve a problem for you. For 
complete product information on the AAF AMER- 
jet, call your local AAF representative or write for 
Bulletin 279. 

Address: Robert Moore, American Air Filter 
Company, Inc., 305 Central Avenue, Louisville, 
Kentucky. In Canada, American Air Filter of 
Canada, Ltd., 400 Stinson Blvd., Montreal 9. 


AAR Piiciatenn Ai Bitter 


BETTER AIR IS OUR BUSINESS 


[For more information circle #17 on page 35 reply cards] 
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of the Industry 


New Officers For Industrial 
Gas Cleaning Institute 


The Industrial Gas Cleaning In- 
stitute, Inc. (IGCI) was founded in 
1960 to further the interests of 
manufacturers of industrial gas- 
cleaning equipment, by general im- 
provement of engineering and 
technical standards in the manu- 
facture, installation, operation, and 
performance of equipment, devis- 
ing and improving methods of 
analyzing industrial gases, dis- 
seminating information on air 
pollution; the effect of industrial 
gas cleaning on public health; and 
general economic, social, scientific, 
technical, and governmental mat- 
ters affecting the industry, together 
with the views of the members 
thereon, and promoting the indus- 


try through desirable advertising 
and publicity. 

Officers for 1961 have been an- 
nounced and they are: President, 
John T. Doyle, Aerotec Industries, 
Inc., Greenwich, Conn.; Vice Presi- 
dent, L. L. Andrus, Wheelabrator 
Corp., Mishawaka, Ind.; Secretary- 
Treasurer, John G. Liskow, Ameri- 
can Air Filter Co., Inc., Louisville, 
Kentucky. 

Anyone wishing more informa- 
tion about membership application 
to the Industrial Gas Cleaning In- 
stitute, contact Executive Secre- 
tary, Industrial Gas Cleaning Insti- 
tute, Inc., 23 West 45th St., New 
York 36, New York. 


in laying out your client’s plant 
ARE YOU GUARDING 
AGAINST DUST DAMAGE 
TO MACHINES ? 


Will there be dust-producing ma- 
chines in your client’s new plant? 
Such as metalworking, wood-work- 
ing or penumatic conveying equip- 
ment? If so, you should plan now 
for dust control. 

Because dust clogs and gums up 
costly machinery, lowers production 
efficiency, causes breakdowns and 
higher maintenance costs. In addi- 
tion, dust is harmful to the health 
of employees. 

More and more professional men, 
laying out new plants and remodel- 
ing older ones, are specifying Torit 
Dust Collectors. Torit Dust Collec- 
tors have proved 98% efficient in 
removing dust. They are compact, 
easy to install and maintain, and 
cost far less than many types of dust 
collecting equipment. 

Contact a Torit representative. 
He will give you dust collector speci- 
fications, performance charts, di- 
mensional drawings, installation 
suggestions .. . all the information 
you need. 


Write: 


TORIT 


MANUFACTURING COMPANY 
1133 Rankin St., St. Paul 16, Minn., Dept. 1927 


Cyclone 
model. Also 
available in 
portable cab- 
inet models. 


[For more information circle #18 on page 35 reply cards] 
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Air Filtration 
Saves $9,000 Yearly 


At the West Virginia Works of 
Connors Steel Div. of H. K. Porter 
Co., Inc. air contamination resulted 
in an annual cost of $9,000 in 
maintenance and downtime on 
three synchronous electric motors 
totaling 2200 hp used to drive 
their roughing mills. 


A Wheelabrator Ultra-Filtration 
unit was installed removing 99+ 
percent of the contaminents in the 
atmospheric air which is piped to 
hooding over each of the three 
large motors and results in no 
motor maintenance nor down-time 
due to motor breakdown. 


N.Y. C. Study Reports 
Pollution Fatalities 


A report based on an incident 
of air pollution in New York City 
during November, 1953, that re- 
sulted in an increase of deaths for 
a 10-day period has been prepared 
by a group headed by Dr. Leonard 
Greenburg, Chairman, Dept. of 
Preventative and Environmental 
Medicine at the Albert Einstein 
College of Medicine of Yeshiva 
University, New York City, under 
a grant from the United States 
Public Health Service. 


A weather pattern known as 
“anticyclone” dominated the city 
area from Nov. 12 to 21. This 


(Please turn to page 16) 
[Circle #19 on page 35]— 
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Only Philco equipment gives you all these features: 


IN DRY BOXES 


External bolting flanges and externally mounted lights 
eliminate internal obstruction, reduce operator fatigue, 
and assure more hermetic reliability. 

Glove mounting design provides constant O-ring 
compressive tension at every point in the glove’s perim- 
eter—for optimum seal. 

Moisture content of 10 parts per million, or less— 
with a Philco-approved recirculating air dryer. 

Phileo modular dry boxes are available in ‘““L” and 
“T” groupings for optimum floor layout flexibility. All 
models are available in either lowest-permeability stain- 
less steel or aluminum. All seams in all models are 
heliare welded. All models contain safety glass windows. 
Modular and individual dust shields feature the same 
design advantages. 


Wherever atmosphere control is critical . . 


. in chemistry, electronics or medicine . . 


Complete systems, or component equipment... 
designed by Philco because no conventional 
equipment met Philco’s own atmosphere control 
requirements...now production-proved...available 
at competitive prices—including factory service. 


IN VACUUM OVENS 
Single rectangular as well as double and triple tubular 
oven configurations are available. Philco ovens distrib- 
ute the most even heat possible to the work load— 
maintain an even temperature control +2°C. at 150°C. 
to +8°C. at 350°C.—as measured on the inner wall 
surface. 

Vacuum of 5 microns can be reached in less than 10 
minutes with recommended mechanical vacuum pump. 
Higher vacuum is obtainable using optional diffusion 
pumping systems. 


Designed as building blocks for system flexibility, | 


Phileo Vacuum ovens are ideally matched with Philco 
modular dry boxes. They may also be coupled with 
virtually any dry boxes. 


. Phileo modu- 


lar ‘‘Building-Block’”’ equipment offers tightest control. For detailed information, write Dept. AE861. 


Equipment Development P| j } i CO 
and Manufacturing Operation 
Ee) Famous for Quality the World Over 
LANSDALE DIVISION, LANSDALE, PA. 
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(Continued from page 14) 


NEWS of the Industry... 


accompanied by a temperature in- 
version keeping air pollutants near 
the earth’s surface and little wind 
resulted in an accumulation of air 
pollutants from the entire area it 
dominated. This included the in- 
dustrial regions of Ohio, Pennsyl- 
vania, New York, and New Eng- 
land. 

Mortality data obtained from the 


New York City Department of 
Health, Bureau of Records and 
Statistics, disclosed a _ significant 
increase in the number of deaths 
beginning on Nov. 15 (3 days 
after the “incident” began) and 
extending through Nov. 24. During 
that period the average daily num- 
ber of deaths rose from between 
218 and 227 to 244. Within these 
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Whos Who | 


The first edition of “Who’s Who in Certified 
Performance Ratings” is now available to 
users and specifiers of air moving equip- 
ment. This new publication of the Air Mov- 
ing and Conditioning Association meets the 


recognized need for an official directory of 


One 


manufacturers and products licensed by 
AMCA to use the Certified Ratings Seal. 


in Certifre 


The 54-page directory contains essential 


product identification data on all air moving 


devices which have been tested and rated for 


performance in accordance with the rigid 


requirements of the AMCA “az 
Certified Ratings Program. * A 
Revised issues will be pub- M cons Aya 


lished periodically. 


Copies of Bulletin 261A, “Who’s Who A 
in Certified Performance Ratings” are 
available from: Air Moving and Con- 
ditioning Association, Inc.,2159 Guard- 
ian Building, Detroit 26, Michigan. 


Katings ? 


pee gas es cogee enemigos nme 
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same 10 days in 1953 there were 
six days on which over 250 deaths 
occurred. The deaths were gener- 
ally distributed over all age groups, 
No other known factors, aside 
from the air pollution, could be 
found to explain the increase in 
deaths during this period. 


Blower Fans Basis 
For Air Structures 


Blower fans manufactured by 
the Sturtevant division of Westing- 
house Electric Corporation are 
being used in unique air structures 
manufactured by the CID Air 
Structure Company of Chicago, III. 


The air structures are multipurpose 
buildings constructed from a single 
vinyl membrane anchored to the 
ground and held erect by a large 
volume of low pressure air. 

The CID air structures can be 
used as white rooms, warehouses, 
forms for sprayed on concrete, 
construction shelters, etc., either as 
permanent or temporary facilities. 

The air for each structure is sup- 
plied by two No. 327 Vaneaxial 
fans that operate continuously. 
Each delivers 15,000 cfm of air 
at 1-in. static pressure. 


A 40-by-80-foot air structure can 
normally be erected in less than 
one day or taken down in 14 day. 
It takes about 1% hour to inflate 
this smaller size structure with the 
Vaneaxial units. Larger sized 
structures are also available. 


A Step Backward! 


Chicago’s appeal board has over- 
ruled its air pollution control board 
to permit installation of 28 flue-fed 
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incinerators in apartment buildings 
to be erected by the Chicago Hous- 
ing Authority. This, said T. H. 
Carey, air pollution control direc- 
tor, is ‘a serious step backward in 
the battle to prevent air pollution.” 


BNPCo Has 
New Book Division 


In a move to expand its activities 
in the field of technical books and 
manuals, Business News Publishing 
Co. (BNPCo), Detroit, publisher 
of AIR ENGINEERING, has estab- 
lished a Technical Book Div., an- 
nounces E. L. Henderson, president. 


The company has long-range 
plans to publish and distribute new 
technical books, service manuals, 
and related material in addition to 
revising a number of the popular 
air conditioning and refrigeration 
service manuals it has published 
over the past 30 years, Henderson 
explained. 

Heading the new division as 
general manager will be C. Dale 
Mericle, who for 17 years has been 
associate editor of the sister publi- 
cation AIR CONDITIONING, HEATING 
& REFRIGERATION NEWS and has 
also edited many of the company’s 
present service manuals in addition 
to authoring a four-volume series 
“Servicing Automobile Air Condi- 
tioners.” 


Air Condition Low 
Income Apartments 


Worthington Corporation has re- 
ceived a contract from Afgo Engi- 
neering Company, Brooklyn, New 
York to supply air conditioning 
units for mammoth Penn Station 
South, a $35-million low income 
cooperative housing project cur- 
rently under construction in the 
Chelsea area near Pennsylvania 
Station, Philadelphia. 

According to Worthington this 
is the first time that a housing 
project of this type will be com- 
pletely air conditioned. 


Under joint sponsorship of the 
International Ladies Garment 
(Please turn to following page) 
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“Angelica Uniforms and Victor Cloves 
Help Prevent Clean-Room Contamination 


Victor Monofilament Nylon Gloves 


Angelica has been appointed the only 
distributor of Victor Gloves, the finest protective 
gloves made. Victor’s non-contaminating gloves 
of monofilament nylon with plastic coated 
palms, have maximum touch sensitivity for 
precision operations. Victor Gloves Inc. collab- 
orated with Bell Laboratories, Inc., in develop- 
ing these gloves and Bell is currently using them 
in the assembly of select devices sensitive to 
physical and chemical contamination. 


Other models include ambidextrous gloves 
and gloves for LOX parts. 


Static-Free Dacura* Uniforms 


Angelica’s coveralls and frocks, of com- 
fortable moisture absorbent Dacura (Dacron** 
polyester and rayon), are non-linting, acid 
resistant and static-free. The tight weave of 
continuous filament yarns resists passage of 
contamination from the skin or undergarments. 


There is a complete “engineer design 
line of Dacura, Dacron, or nylon uniforms and 
accessories by Angelica and Victor Gloves Inc. 


Mail this coupon to the nearest Angelica 


office below. *Reg. T.M. H. P. Ogden Co. 


**Reg. T.M. of Dupont 


1 “I 
| Send literature on White Room Uniforms 
| and Gloves. 
Name Title 
Company. 
UNIFORM COMPANY 
1427 Olive St., St. Louis 3, Mo. Address 
17M a tes Yn 
ichigan r 
1900 W. Pico Blvd.” ios Angeles 6 cat City. Zone___State 
317 Hayden St., N. W., Atlanta 13, Ga. ES eee ES 
[For more information circle #21 on page 35 reply cards] 
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Wheelabrator 
ultrafiltration 


provides air 
cleaner 
than you breathe 


In this mill room, a Wheelabrator 
Ultra-Filiration® unit has elimi- 
nated the cost of 24 man-hours of 
maintenance labor a week in up- 
keep of 3 roughing mill drive motors. 


A demonstration of WHEELABRATOR’S 


VINCTAIL VAILIONES 


Air that’s pure—really pure—is vital to the operation of steel mill drive 
motors. And ultimate purity of the filtered air is one of the Vital Values 
you get with Wheelabrator Air Filters. At a prominent steel mill, in- 
stallation of Wheelabrator Ultra-Filtration to provide clean air to three 
drive motors totaling 2,200 h.p. has virtually eliminated weekly motor 
maintenance attention, saving $3,120.00 in direct labor cost alone per 
year. Added to this saving, mill room down time costing $6,000.00 
annually due to motor trouble has been avoided. Wheelabrator Ultra- 
Filtration provides the air purity required, at a cost far lower than many 
systems offering less efficiency. Get the whole story of these vital 
savings. Write today for information. 


Youn Yours FOR INDUSTRY 


WHEELABRATOR AIR FILTRATION 


WHEELABRATOR CORPORATION, 498 S. Byrkit St., Mishawaka, Indiana 
In Canada: WHEELABRATOR CORP. of Canada, Ltd. P.O. Box 490, Scarborough, Ontario 
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NEWS 


(Continued from preceding page) 


Workers Union, and United Hous- 
ing Foundation, the project being 
built by Mutual Redevelopment 
Houses, Inc. calls for the construc- 
tion of ten 20-story apartment 
houses, serving 2,820 families, 
Worthington is providing 6700 fan 
coil air conditioning units—the 
largest single order of its kind in 
the company’s history. 

Located in a six block area run- 
ning from 23rd to 29th Streets, 
between Eighth and Ninth Ave- 
nues, the development will include 
a shopping center, playgrounds, 
parking facilities, gardens, as well 
as service and community rooms. 

Apartments will range from 2 
rooms to 514 rooms. Tenant own- 
ers will invest approximately $650 
per room. Rentals are expected to 
average $22-23 per room per month. 

The Worthington fan coil air 
conditioning units in the new de- 
velopment consist of a basic water 
coil and air distribution fan with 
speed switch, control valve, motor 
and filter. 


99% Efficiency Cleaning 
Boiler Fly Ash Particles 


Efficiencies in excess of 99 per- 
cent, among the highest ever 
achieved in collecting fly-ash par- 
ticles from boiler gases by a public 
utility have been recorded by 
Pennsylvania Electric Company in 
recent tests at the Seward Gener- 
ating Station. Two electrical pre- 
cipitators, engineered and manufac- 
tured by Research-Cottrell, Inc., 
help to achieve this efficiency by 
removing more than 100 tons of 
the finer fly-ash particles daily. 


Mechanical dust collectors re- 
move larger particles before the 
boiler combustion gases enter the 
precipitators which have guaran- 
teed efficiencies of 98 percent in 
removing even sub-micron fly-ash. 

Pulverized-coal-fired boilers at 
Seward produce 600,000 pounds per 
hour of steam to drive a turbine 
with a net capability of 51,700 kw. 
The two smoke cleaning precipita- 
tors are designed to handle 360,000 
cfm. 
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New Type Pneumatic 


Classifier 


Ends Dust Problems 


Gravitational 


inertial 


type dust classifier 


recovers enough phosphate fines to pay 


for itself 


problem in plant. 


PANY has put into oper- 
ation two new type high-efficiency 
pneumatic classifiers to separate 
fines from phosphate rock at its 
plant in Pierce, Fla. 

Advantages were threefold: (1) 
phosphate fines reclaimed paid for 
the new units in less than a year, 
(2) eliminated a long-standing dust 
problem and (3) high 95 percent 
separation efficiency, commercially 
unobtainable by any other method. 


Dust difficulties resulted from 
dumping of fines of less than 100 
mesh into the same silos as larger 
particles. Phosphate rock larger 
than 100 mesh settles readily and 
creates no dust problem, whereas 
much of the 100 mesh material 
rises into the atmosphere and is 
lost. It was to separate the -100 
mesh material from the aggregate 
and enable its independent collec- 
tion that the classifiers were in- 
stalled. 

High classification efficiency was 
desired because presence of fines 
decreases value of the coarse and, 
at the same time, any coarse car- 
ried away with the fines would be 
disposed of at less than its full 
economic value. Also, excessive 
coarse material in the fines would 
hamper the operation of the pneu- 
matic handling system used to 
transfer fines from the classifier 
to storage. Fines are stored with 
a finished milled product, whereas 
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in a year, 


end air pollution 


they were formerly lost to atmos- 
phere. 


Each classifier processes the 
solids collected by a group of 
cyclones which cleans the exhaust 
gases of a rotary dryer. There are 
two dryers, each served by an inde- 
pendent group of cyclones, and 
solids from each group are con- 
veyed to the respective classifier 
by screw conveyor. 


- 


AIR ENTRAINED FEED 


FINE PRODUCT 


SECONDARY AIR 


%4 coarse PRODUCT 


Fig. 1: Schematic shows material 
flow through classifier. 


Fig. 1 is a schematic diagram of 
the classifier (see also Fig. 2). 
Phosphate rock and room air enter 
at the top through a vertical inlet 
duct and travel downward. Parti- 
cles larger than 100 mesh discharge 
from bottom of unit into the bucket 
elevator system which handles 
phosphates from the dryer. Mate- 
rial of less than 100 mesh is drawn 
off through an inclined duct at one 
side of the classifier. It travels 


upward into a cyclone which sepa- 
rates the particles from the air- 
stream and discharges them into a 
hopper. The hopper in turn empties 
into a pneumatic conveying system 
which delivers the fines to an en- 
closed storage bin. Cleaned air 
from the cyclone goes into dryer’s 
gas exhaust ducts. 

Overall result is that coarse ma- 
terial is stored in open, dust-free 
bins, while lighter particles—in- 
stead of being discharged into the 
air and wasted—are stored sepa- 
rately. 

The “Gravitational-Inertial” clas- 
sifiers separate fines from feed 
material by controlling aerody- 
namic forces in a manner not pre- 
viously utilized in classification 
work. The entering airstream 
makes a sharp “U” turn into the 
inclined discharge duct shortly 
after entering the classifier and 
simultaneously sets up a counter 
clockwise eddy current in the body 
of the classifier. Vanes at the 
mouth of discharge duct aid in con- 
trol of airflow. Fine material is 
carried out with the airstream but 
coarser material cannot make the 
turn and continues downward. A 
secondary air supply crosses the 
coarse material near the bottom 
outlet and scrubs away any fines 
adhering to the larger particles. 
Secondary airstream, reinforcing 
the eddy current, travels around 
inside of classifier and exits through 
exhaust duct. The eddy current 
provides a moving wall containing 

(Please turn to page 42) 
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Fig. 2: Flow chart of phosphate 
fines through classifier and collec- 
tion equipment. 
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How To Control 


Temperature 


Pressure 


Humidity 


In Super-Clean Areas 


by C. E. Schwab 
Application Engineer 
Barber-Colman Company 


Selection and use of controls for precise de- 
gree of thermal environment in contamination 


control areas. 


temperature, humidity, and 

pressure in “white rooms” 
depends primarily on proper design 
and selection of mechanical equip- 
ment, including control and air 
distribution devices. 

Sizing the equipment to the load 
is extremely important, since over- 
sizing as well as undersizing can 
create conditions which are uncon- 
trollable. Controls should be con- 
sidered as a basic part of design, 
rather than accessories to be added 
later. Temperature and humidity 
requirements will determine system 
design and quality and type of 
control system. 

On-off control of a compressor 
or liquid line solenoid, is commonly 
used for temperature and humidity 
control. With well designed air 
distribution, this is satisfactory for 
normal comfort control or where 
requirements merely call for a high 
limit on space humidity. On-off 


Genero CONTROL of 


control of cooling and humidity is 
not recommended for precise hu- 
midity control, since variations 
caused by on-off cycles will usually 
exceed allowable deviation from 
humidity control point. 

A typical system using on-off 
control of refrigeration is shown 
in Fig. 1. Temperature control is 


maintained by a room thermostat 
and proportional valve. The valve 
is equipped with neutral band link- 
age which provides means for 
sequence operation of heating and 
cooling. On a call for cooling, the 
valve gradually closes until it is 
tightly closed. On further call for 
cooling, the valve operator con- 


Above: Super-clean room at New 
Departure Div. of General Motors, 
used for final assembly of ultra- 
miniature precision ball bearings. 


tinues to run through a neutral 
band, then energizes the cooling 
circuit through an end switch. 
The end switch may be one or 
two stages as required. A _ two- 
position humidity control is con- 
nected in parallel with the end 
switch and energizes the cooling 
circuit on a drop in humidity. Since 
reheat may be required during 
periods of dehumidification to main- 
tain dry bulb temperature, a con- 
stant source of heat is required 
year around. Following are control 
characteristics of this system: 
A. Will give adequate comfort 
control if equipment is properly 
sized. Also acceptable for high limit 


AIR ENGINEERING, AUGUST, 1961 


a ne ~ 2 E : Bee BL 3. 2 ee Be es —. tis wet : a = 
oe rT : = : ——_ : : a Has 
7S f ; i : : oa 
Kia 4 : oe ie = oe 
me 4 S : FS aR my 
Ties é > 3 
ae ; 
FEO nc ee a 
aS" D.. ow re ; 
bam, % eT ae ee ee 
Bt er Ging be 
rele j : — < 4 
om eaten SO % ; it. 
ong, % ; 
me 4 Ms " 
ye “ \ . 
Bie & ‘ P ad : Les sd 
* Ge eee. x i, 
am a &. ae 
ae ie : a 
cs ‘SAX. a _— 
‘ge z : ~ LX ; > Bo 
Dt x ~& &' : ol Z ae 
Le oe y ——~ 
eas ; x : Se 
eh 4 ie . a 
OS AS ; g* a 
ea ‘! . , ' } 
oan 5 ‘ i ¢ fi 
tt, Se ee As of as 
ae ba : \ ae | i 
eae - % ss fs . . 
‘a | Z Aa ee ' 
Pa ; 2 ae | 
ne ‘ ‘a wt ; ‘ 4 
4 - r . " ” F . 2 st 
ta Ey F , 
ae y Benes \ of! 
F4 a 7. he pom 7 . 
Aa an = ties “A oe i 
sh 1% i iosssigg io a ef 
ae ; ' 
RUNES 
nie j si 
Baie : i 
ea 4 
ae “ 4 a A ee 
Soh.  * 
se p 
= : rs 
pak ; 
ge 7g 4 
ce e oe ae secerrsncanccmammunrane 
Hs E ; -_ er 
canys 
a Pane 
RY r = 
a . 
ee 
Pe 
iy 
a ae 
a 
a9 
1%: 
Lid 
Ee ' ' 
a SS es ee ee ' 
es a 
n> =" 
eo , 
pars 
. 
: : ss * el |e} J 
2 = 
é FIG. 1. 
rea 
og 
oF | 
ae 
fi 
Der. 
a ¢ 
ee. : 
iy _ 
ee oi 
Ries eee a ‘ie oe , Bs en = a : : : - . 


humidity control. Precise control of 
humidity for laboratory type con- 
ditions is questionable. 

B. If a discharge element or low 
limit is used, it must be removed 
from the circuit on the cooling cycle, 
or excessive cycling will result. 

C. Electric or electric-electronic 
controls may be used. Several com- 
binations of temperature and hu- 
midity controls are listed below in 
order of best control operation: 

(1) Electronic temperature and 
electronic humidity. Fast response 
of the electronic controls provide 
maximum stability and accuracy 
within limits of system design. 

(2) Electronic temperature and 
electric humidity. Good temperature 
control for comfort conditions with 
some cycling of humidity conditions. 

(3) Electric temperature and 
electric humidity. Average comfort 
control of both temperature and 
humidity conditions. 

(4) Electric temperature and 
electronic humidity not recom- 
mended. This combination will have 
a tendency to be unstable because 
the sensitive humidity control will 
cause dry bulb temperature to 
change more rapidly than a me- 
chanical type temperature sensing 
device can sense the change. 

(5) Electric or electronic control 
of temperature without a neutral 
band between heating and cooling is 
not recommended. Excessive cycling 
will result. 

Obviously, direct expansion cool- 
ing presents a problem on precise 
control applications because it is 
basically on-off in operation. Multi- 
stage operation and/or mechanical 
unloading improves the controlla- 
bility of direct expansion. In this 
case, the control system will con- 
sist of sequence operation of heat- 
ing valve and refrigeration capacity 
controller, with humidity override 
of refrigeration. Refer to Fig. 2. 
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ELECTRONIC 
ELECTRONIC SEQUENCING 
HUMIDITY PANEL 
PANEL 


A typical electronic system con- 
sists of room and discharge ele- 
ments controlling a proportional 
valve and sequence motor through 
an electronic sequencing panel. On 
a drop in humidity, the electronic 
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humidity element and panel over- 
ride the temperature control to 
increase refrigeration capacity. The 
temperature control will then open 
the valve to provide reheat and 
maintain dry bulb temperature. 

A heating coil is sometimes in- 
stalled ahead of the direct expan- 
sion coil, sized just large enough 
to prevent the compressor from 
shutting off completely and thereby 
eliminating one source of two 
position cycling. Correct sizing 
and engineering of the refrigera- 
tion system and its capacity control 
system is extremely important. 

Chilled water cooling (Fig. 3A) 
provides stepless control of cooling 
and humidity. For control pur- 
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ELECTRONIC 
ELECTRONIC TEMP 
SEQUENCING PANEL 


poses, this is superior to direct 
expansion cooling. A central chilled 
water source or package chiller 
provides chilled water to the unit. 
Final control is provided by the 
3-way valve actuated either in se- 
quence with the heating valve, or 
by the humidity control. A similar 
system is shown in Fig. 3B, with 
face and bypass dampers. Since 
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ELECTRONIC TEMP 
SEQUENCING PANEL 


there is continuous flow of chilled 
water in the coil, this system is 
better on applications with a high 
latent heat load. 

Systems in foregoing discussion 
cover applications which limit space 
humidity, but do not add moisture 
to the air. Addition of moisture is 
commonly accomplished with a 
pan-type humidifier or a steam grid 
humidifier. With appropriate tem- 
perature controls, a complete tem- 
perature-humidity control system 
is thereby provided. The steam 
grid is inherently faster in response 
than the pan-type humidifier, and 


.combined with fast response of 


electronic humidity controls, the 
steam grid is easier to control 
accurately than the pan type. 


In Fig. 4, electronic controls are 
provided on temperature and hu- 
midity. The heating and cooling 


valves are operated in sequence by 
the temperature control to maintain 
desired dry bulb conditions in the 
space. The steam grid is operated 
in sequence with the cooling valve 
by the humidity control, overriding 
the temperature control when 
necessary to open the cooling valve 
for dehumidification purposes. Since 
space humidity will vary along with 
dry bulb variations, fast respond- 
ing electronic controls for space 
dry bulb control are preferred. For 
additional stability, a discharge 
element should be used to compen- 
sate for small changes in discharge 
temperature. 


Dew point control (Fig. 5) de- 
pends upon maintaining a given 
saturated air temperature (dew 
point) down stream from a sprayed 
coil. Space temperature is main- 
tained by control of the reheat coil, 
from a room sensing device. This 
system works on the premise that 
the air downstream of the cooling 
coil is fully saturated, but in prac- 
tice full saturation is usually not 
accomplished. To compensate for 
this difference, a humidity element 
is installed in the space. This ele- 
ment resets the dew point tempera- 
ture control according to deviation 
from desired humidity conditions in 
the space. An electronic humidity 
compensator bridge is used, which 
provides adjustment of humidity 
to temperature ratio. 

The dew point control system is 
best explained by reference to the 
psychrometric chart. Assume de- 
sired humidity is 50 percent RH 
with 74°F. dry bulb in the space. 
The 50 percent RH curve inter- 

(Please turn to following page) 
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(Continued from preceding page) 

sects the 74° dry bulb line at 54° 
dew point. It is evident that 50 
percent RH can be maintained in 
the space if the 54° dew point tem- 
perature is accurately controlled, 
space dry bulb does not change, 
and there is no additional mois- 
ture gain in the space. Also to be 
noted is the fact that one degree 
change in space dry bulb will cause 
approximately 2 percent change in 
relative humidity at a given dew 
point. Space temperature control, 
therefore, should be electronic to 
give maximum stability and accu- 
racy. Reset of dew point from 
space humidity sensing is desirable 
to compensate for above variables. 


Summary: In design of control 
systems for constant temperature- 
constant humidity applications, it 
can be concluded that: 


1. Selection of control systems 
should be integrated with design and 
selection of mechanical equipment. 
Careful sizing of equipment to load 
is of prime importance. Controls 
cannot be expected to compensate 
for an undersized, or greatly over- 
sized system. 

2. On off control of direct expan- 
sion cooling is acceptable for com- 
fort control or high limit humidity 
applications. Multistage or propor- 
tional control of cooling and heating 
is required for precise control. 

3. Fast responding electronic con- 
trols produce better stability and 
accuracy than mechanically actu- 
ated sensing devices. 

4. Dew point control with reheat, 
or a system with humidifier as well 
as cooling and reheat coils (allowing 
separate proportional contro! of both 
temperature and humidity) are re- 
quired to maintain precise control 
of temperature and humidity under 
all conditions. 


Static Pressure Control 


Control of static pressure in 
white rooms is often as important 
as temperature and humidity con- 
trol. Some white room applications 
require positive air pressure in the 
space to prevent contaminated at- 
mosphere from outdoors or from 
other interior areas. Other require- 
ments call for negative pressure 
differential between the room and 
other areas to prevent contami- 
nated air from leaving the room 
except by the exhaust system. 

Either of above conditions of 
pressure balance can be determined 


“aa 


in system duct design and choice 
of supply and exhaust fans. Cfm 
supplied must exceed cfm ex- 
hausted to maintain positive pres- 
sure, and vice versa for negative 
pressure. Since excess supply air 
must come from outside (or other 
external area), a positive pressure 
system must be designed to produce 
space pressure with outdoor air 
damper in minimum position. 


Final pressure conditions are ad- 
justed when the system air dis- 
tribution is balanced. Pressure 
balance would then remain con- 
stant if no mechanical changes oc- 
curred, and exhaust remained con- 
stant. 


Air Pressure Changes 


Changes in air supply pressure 
are caused by dirty filters, clogged 
outdoor air intakes, worn fan belts, 
tampering with balancing adjust- 
ments, etc. Controls are required 
to detect and compensate for these 
changes, as well as changes in 
exhaust air volume. 


Controls on simple systems con- 
sist primarily of warning devices 
used as an aid in a preventive 
maintenance program. Differential 
pressure indicators across filters 
are commonly used to energize a 
warning light or signal, or to actu- 
ate an automatic device which 
indexes the filter. A differential 
pressure control can also be used 
to detect and signal a change in 
pressure between the space and 
outdoors or other surrounding 
areas. Such a control can be se- 
lected in an appropriate range to 
provide lead time for maintenance 
procedures. 


Exhaust hoods which are inter- 
mittently used present the problem 
of maintaining desired pressure 
conditions in the room. Pressure 
balance can be maintained if supply 
air quantity is increased propor- 
tionately when power exhaust fans 
are turned on. This can be done 
in several ways: 


1. Electrically interlock the hood 
exhaust fan motor (or damper 
motor) with a two-position motor- 
ized damper in the supply duct. 
Supply air volume is increased a 
fixed amount whenever the exhaust 
hood is operative. This system is 
relatively simple, although no com- 
pensation is made for variations 
caused by dirty filters or other ob- 


\f 
zt ——> 
ar Me le ee ee 
Po 
SY 
wae 
structions in the supply system, 
Fig. 6. 
| 
— ft 
pool s 
ae A 
aii, 


HG. 7 


2. Operate a motorized damper 
in the supply duct from a differ- 
ential pressure control to maintain 
desired room pressure. This method 
directly controls differential pres- 
sure between the room and external 
atmosphere, and compensates for 
system variables, Fig. 7. 
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from an interlock circuit on the 
exhaust fan. This is a simple system 
with no compensation for variables, 
Fig. 8. 
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4. Reset the control point of a 
velocity control in the supply duct 
to increase supply air volume (Fig. 
9) when the exhaust hood is in use. 
This system positively determines 
cfm supplied to the room. When 
exhaust is on, cfm is increased a 
fixed amount to compensate for 
exhaust. 


Exhaust air quantity from a 
given system can be affected by 
changes in static pressure in the 
exhaust duct. This is especially 
true when several hoods are con- 
nected to a common exhaust duct 
(Fig. 10). Each exhaust should 
have a two-position damper to stop 
air flow when exhaust is not re- 
quired. 
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Some means should also be pro- 
vided to maintain constant volume 
from each exhaust duct. This can 
be accomplished with a pressure 
actuated constant volume valve. 
This type of valve is self-regulat- 
ing, deriving its power from static 
pressure differential across the 
valve. Most such valves can be 
factory or field adjusted for a given 
cfm, and have the advantage of 
simple operation without motor 
actuated dampers. 

Self-actuated constant volume 
valves require a minimum pressure 
differential across the valve of 
approximately .5-in. w.c. If this 
is not available, pressure can be 
controlled with a motor actuated 
damper and a velocity sensing de- 
vice. Electronic or mechanically 
actuated sensing devices are avail- 
able for this application. 


With reference to Fig. 10, regula- 
tion of static pressure in the main 
exhaust duct is sometimes used as 
an economical way to control static 
pressure in each branch duct. It 
should be noted that static pressure 
control of the main duct can only 
control the pressure at one point 
where the sending capillary is lo- 
cated. Pressure in the remainder 
of the duct will vary as individual 
exhaust fans are turned on or off. 
Best control, therefore, is obtained 
by controlling velocity from each 
exhaust hood. 

Previously described applications 
include controls actuated from 
static pressure, differential pres- 
sure and velocity pressure. Self- 
actuated controls were also dis- 
cussed. Following is a brief de- 
scription of each: 

1. Static pressure with electric 
or pneumatic controls employ a 
diaphragm actuated device with its 
sensing tube tapped into the side 
of a duct. Static pressure between 
the duct and atmosphere moves 
the diaphragm to actuate contacts 
or pneumatic transducers (Fig. 11). 

Electronic static pressure con- 
trol employs a resistance sensing 
element incorporating a_ heater. 
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FIG. 11 


The amount of heat removed from 
the element is a function of the 
air velocity across the element. If 
the element is installed in a sam- 
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FIG. 12 


pling tube (Fig. 12), the velocity 
through the tube is a direct func- 
tion of the static pressure in the 
duct, and the element will produce 
a control signal proportional to 
static pressure. 


DIFF. PRESSURE - =] 
CONTROL 


FIG. 13 


2. Differential pressure is most 
commonly controlled with a dia- 
phragm actuated controller which 
actuates a transducer in a propor- 
tional or two-position manner. A 
sensing tube is connected to either 
side of the diaphragm causing 
movement proportional to pressure 
difference (Fig. 13). 
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3. Velocity pressure can be 
controlled with an electronic ve- 
locity control described above, in- 
stalled in the duct as shown in 


Fig. 14. The resulting control 
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signal is proportional to air ve- 
locity. 

A diaphragm actuated differ- 
ential control can be applied as a 
velocity control when used with a 
pilot tube (Fig. 15). The controller 
senses the differential between 
static and total pressure. Since 
total pressure = velocity pressure 
+ static pressure, the controller 
operates as a direct function of 
air velocity. 
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volume device is shown in Fig. 16. 
A diaphragm is spring loaded to 
balance against a static pressure 
differential. The differential static 
pressure is created by the trapping 
of air above the diaphragm (see 
Fig. 11). Since the air above the 
diaphragm is not moving, its static 
pressure is equal to the total pres- 
sure. Just below the diaphragm 
the air is moving through the dis- 
charge plate and here the static 
pressure equals this total pressure 
minus velocity pressure. 


If the upstream air pressure in- 
creases, the differential pressure 
will also increase and the dia- 
phragm will move until it is bal- 
anced by the spring force. This 
movement will cover up more of 
the holes in the discharge plate, 
and thus will maintain the deliv- 
ered cfm at a constant value. 
Conversely, a decrease in upstream 
air pressure will lower the static 
pressure differential and the spring 
force will move the diaphragm to 
uncover more holes in the dis- 
charge plate. 


Variations in space pressure con- 
trols are numerous, and only typi- 
cal applications were discussed 
here. System requirements will 
dictate system design; system de- 
sign and controls used are inter- 
dependent factors which must be 
coordinated to produce desired 
results. Cac 
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How To Air Condition Bottling Rooms 


To Aid Sales . . . Speed Production 


Sources of heat and moisture in bottling 


rooms and how to remove them for comfort 


of plant personnel and visitors. 


HE HEART of a soft drink 
production plant is its ma- 
i chinery area. This area is 
nearly always the part of the plant 
that costs the most money, the 
part that frequently houses a quar- 
ter of a million dollars worth of 
machinery, and the part that the 
bottling plant owner must show 
first in his plant tours. 


Machinery manufacturers, quick 
to realize the advertising value of 
a machine that is good-looking, 
have often gone far belond the re- 
quirements of quality to manufac- 
ture a machine with aesthetic lines 
as well as with functional qualities. 


Architects have frequently desig- 
nated the bottling room area for 
public display by constructing it 
as a separate room, fronting it 
with glass and accentuating the 
spotless appearance of the room by 
using vari-colored faience finishes 
of tiles and enamels which empha- 
size the shining stainless steel and 
white-painted machinery used in 
this room. 


Plant tours are now a well-ac- 
cepted part of our total merchan- 
dising and advertising program, 
and it is generally the aim of man- 
agement to make this area a show- 
place where the Bottler can exhibit 
the cleanliness of his processes and 
procedures to the public. 


Nor is attention to this area 
purely for aesthetic reasons. Neces- 
sity for faultless quality control is 
now an accepted part of most 
Bottlers’ programs as well as be- 
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coming, in varying degrees, a part 
of the by-laws and codes of many 
authorities. 

I have painted a picture of the 
desirability, the necessity, for mak- 
ing this bottling room a showplace. 

Imagine, if you will, the surprise 
of a visitor on entering this room. 
A steamy, hot and humid atmos- 
phere often prevails, employee dis- 
comfort is high, tempers are short, 
worst of all, public reaction is poor. 
The room is spotless but the air is 
dust laden, certainly not a type of 
atmosphere under which you would 
expect a careful quality process to 
be conducted. 

Just how much dirt or dust is 
in the air? 

Dr. Lewis McCabe, a member of 
the National Advisory Committee 
on Atmospheric Pollution, states 
that a dirt fallout of 50 tons/sq. 


by John Shaw 
Coca Cola Cempany 


mile/month is not uncommon in 
large polluted cities. Even Wash- 
ington, D. C., has an average fall- 
out of 34 tons/month, and one city, 
in the same year, had a fallout of 
200 tons/sq. mile/month. 

Of particular interest is Dr. Mc- 
Cabe’s prediction of the future. 
He says that this fallout is likely 
to increase rather than decrease 
as the population and industrial 
and other activities multiply. 

Practically all of these outside 
air pollutants are filterable by 
using either a mechanical type of 
disposable filter or an electrostatic 
air cleaner, with up to 95 percent 
efficiency. 

In summer the average bottling 
room pulls in 35 to 40 air changes 
per hour of this dust laden outside 
air. To thoroughly clean this con- 
siderable volume of outside air 


Fig. 1: Washer is 
half in and_ half 
bottling 
room, a condition 


out of 


which can create 
severe moisture 
problems costly to 
handie with air 


conditioning. 
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would be costly and in many cases 
impractical. 


Some means must then be found 
to reduce the volume of incoming 
air. This can be done by cooling 
the air, thereby decreasing re- 
quired air change rate from 35 to 
40, to about 8 to 10 changes per 
hour. 


Why this difference in change 
rate when using refrigerated air? 


On a hot day we are all familiar 
with the amount of ambient air 
required to cool us. Under average 
conditions we have to stand quite 
close to a fan and a considerable 
velocity of air is required to move 
over for necessary skin cooling to 
produce the sensation of body cool- 
ing. This isn’t true in an air 
conditioned room—a_ relatively 
slight velocity of air is all that is 
required to cool us. 


Hot, humid air takes a lot of air 
to cool; cold, dry air takes a small 
amount. 


Air Conditioning Layouts 


Let us look now at what it takes 
to air condition a bottling room. 
The first thing one thinks of is the 
bottle washer—a heat and steam 
producing object that usually sits 
in the bottling room and that gives 
off a considerable quantity of heat. 
Many people have said that it is 
impractical to air condition this 
room because of this machine. 
There are four different basic 
types of layouts that have been 
tried—let’s look at them. 


Entire washer in a separate room 

. means in this instance the 

washer is located in a separate 

room from the filler. This pro- 

cedure could raise production flow 
problems. 


Washer projecting a few inches 
through the wall... here in the 
slow speed line the layout has 
the disadvantage of the number of 
bends between washer discharge 
and filler. However, in a high speed 
layout it has the advantage that 
you can provide plenty of storage 
Space for empty bottles between 
washer and filler. This layout gen- 
erally requires that the area be 
Specifically designed for this treat- 
ment, because the washer projects 
back into the stock room, thereby 
making it unsuitable for some 
arrangement which cannot spare 
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Fig. 2: Here the 
washer is one- 
fourth in the bot- 
tling room. A dog- 
leg partition, how- 
ever, keeps the 
moisture and heat 
producing area out 
of bottling room. 


this amount of depth for this type 
layout. 

Where a slow speed or medium 
speed unit is required the following 
two arrangements have been used. 

Washer half in and half out of 
room ... the arrangement (Fig. 
1) has the disadvantage that it 
allows a portion of the hot part of 
the washer to project into the room. 
This disadvantage can be elimi- 
nated, however, by erecting a dog- 
legged partition which excludes the 
hot part of the washer out of the 
room. 

Washer one-fourth in, with dog- 
leg partition ... Figure 4 shows a 
dog-leg partition, in which the 
washer is kept outside the bottling 
room, yet with important space for 
the cooling, carbonating, filling, 
inspection arrangements. There 
are, then, two best solutions to 
the problem: 

1. For the high speed line, 
place entire washer behind parti- 
tion. 

2. In the slow speed or medium 
speed line, construct a dog-leg 
partition as shown in Fig. 1. 

Many people have voiced the 
opinion that it is entirely imprac- 
tical to air condition this room with 
a washer in it. To analyze the 
validity of this argument we took 
tests on the surfaces of an oper- 
ating bottle washer. 

Temperatures were measured at 
regular intervals along all surfaces 
of the washer. Temperature of the 
clean bottles emerging from the 


‘discharge was also taken, horse 


power of the motors and a calcu- 
lation made of the heat given off 
by these units under load condi- 


tions. These temperature figures 
were then translated into Btu to 
arrive at the amount of heat 
emitted by the unit; and, concur- 
rently, the amount of refrigeration 
required to dissipate this heat. 

The series of measurements 
shown in Chart I is based on cer- 
tain specifics: 

1. A recommended reasonable 
wet and dry bulb ambient temper- 
ature. 

2. A specific bottle washer. 

3. This washer is completely 
sealed except for its discharge and 
load ends. 

4. An assumed air velocity of 
50 fpm which is the normal speed 
of air circulation under refrigera- 
tive cooling conditions and is one 
of the factors that determine the 
amount of air cooling required to 
cool this heated air. 

5. This calculation is for the 
bottle washer only—employee la- 
tent heat load, other machinery or 
external heat loads are not consid- 
ered—the purpose of this calcula- 
tion is limited to the amount of 
air cooling required to dissipate the 
heat liberated by the bottle washer 
only. 

The deductions that can be 
drawn from Chart I are that if a 
separate bottling room can be built 
and the partition located at a 
strategic point (in the example 
shown it was found to be 12 ft. 
from the discharge end of the 
washer), then not more than two 
tons of refrigeration will be re- 
quired to dissipate the sensible 
heat from this unit. 


(Please turn to following page) 
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The latent heat can be dissipated 
by relatively minor modifications to 
most washers; water locks on lids, 
erection of a stack to remove some 
steam from the bottle washer; all 
these are things that have been 
done with success. 

Improved operation of electronic 
bottle inspection machines and 
other equipment in a dry atmos- 
phere is well established. Air con- 
ditioning with its control of hu- 
midity offers this. Improved em- 
ployee morale both in regard to 
the conditions under which they 
work and pride in their part of 
production under quality condi- 
tions, is a valuable asset. 

Cost is slight in terms of advan- 
tages. Quality, employee morale, 


The cost for both cleaning and 
cooling will depend on the size of 
the room and the heat loads that 
can be excluded, but has in many 
cases been as low as one-percent 
of the machinery cost; surely a 
small cost when compared to the 
cost of a production line. 

It is thus quite within the reaim 
of economical feasibility to provide 
air cooling and cleaning in a 
properly designed bottling room. 
Heat from an average bottle clean- 
ing machine is not a serious de- 
terring factor. In fact, our research 
has shown that providing cool, 
clean air to this essential sanitary 
process is and can be well within 
the reach of all bottlers building 
new plants. ae ae 


1. Air Pollution Measurements of 
the National Air Sampling Network, 
1953-57. U. 8. Department of Health, 
Education & Welfare—Public Health 
Service, 1958. 

2. Simple Way to Determine Air 
Contaminants, by Richard S. Brief. 
Air Engineering (April, 1960). 

3. Removal of Bacteria and Bac- 
teriophage from the Air by Electro- 
static Precipitators and Spun Glass 
Filter Pads, by H. M. Deeker, F. A. 
Geile, H. E. Moorman, and C. A. 
Glick. Heating, Piping and Air 
Conditioning, October, 1951. 

4. The Bacterial Filtration Effi- 
ciency of an Electrostatic Air Cleaner, 
by O. M. Lidwell. Journal of the 
Institution of Heating & Ventilating 
Engineers, June, 1951. 

E. Heating, Ventilation and Air 
Conditioning Guide. American So- 
ciety of Heating and Air Conditioning 
Engineers (1955). 


Filter Cloth Comparison Chart 
Types Of Cloths Commonly Used In Dust and Fume Collectors 


“~ | aa 
Cotton Sateen 180° 
Nylon 225° 
Orlon 275° 
Dacron 273° 
geese eer sacl 


RESISTANCE TO 


ACIDS ALKALIS ABRASION 
Low Fair Excellent 
Low Excellent Excellent 

Excellent Fair Good 
Excellent Excellent Good 
Good Fair 


Fair to Low Filament: 1.80 Combination: 2.50 


RELATIVE COST 
FINISHED BAGS COTTON = $1.00 


Staple: $1.00 
Filament: $1.65 Staple: 2.00 
Staple: 1.55 
Filament: 1.50 Staple: 1.90 


Courtesy Wheelabrator Corporation. 
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Industrial Heat And Its Control 


Part Il takes up simple methods of deter- 
mining degree of heat stress to which 
workers are subject, plus means of select- 
ing methods of alleviating heat stresses. 


by Robert C. Lemke* 
Industrial Hygiene Engineer, 
Michigan Dept. of Health 


N THE JULY ISSUE, Part I 
[ ccvere the theory of heat gain, 

physiological mechanisms in- 
volves, benefits of adequate heat 
stress control methods, instrumen- 
tion and heat balance. 


Heat Stress 


We can not always dissipate the 
required evaporative heat loss to 
the surrounding atmosphere be- 
cause of the environmental limita- 
tions imposed on the body’s evapo- 
rative cooling system. Air velocity 
(V) and vapor pressure (P,) of 
the moisture in the air govern the 
amount of heat that can be lost 
through evaporation. Maximum 
evaporative capacity (E,,,,) repre- 
sents the maximum amount of heat 
that can be lost by the body in 
a given environment. Maximum 
evaporative capacity, as shown in 
the sample problem, compared with 
the amount of evaporative heat 
loss required by the body in the 
same environment is the basis for 
the Belding, Haines and Hatch 
Heat Stress Index. 

Heat Stress Index (HSI) values 
are the ratio of required evapora- 


*Mr. Lemke is a graduate mechanical 
engineer and a member of the Ameri- 
can Conference of Governmental In- 
dustrial Hygienists. 
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tion to maximum evaporation times 
100. An HSI value of 100 repre- 
sents a condition where maximum 
and required evaporation rates are 
the same. Index numbers less than 
100 indicate a condition where a 
maximum evaporative capacity is 
greater than that required, while 
conversely, index values greater 
than 100 represent a condition 
where maximum evaporative ca- 
pacity is less than that required 
by the body. 

Maximum evaporative capacity 
is also limited by another factor, 
the worker’s ability to produce 
sweat. The sweat rate for an 
average man is one liter of mois- 
ture per hour. A total of 2400 
Btu is required to evaporate a liter 
of moisture. Therefore, maximum 
evaporative capacity is limited to 
2400 Btu per hour even under 
favorable conditions. In the HSI 
computation, E,,,, is limited to 
2400 Btu per hour even when the 
calculated value exceeds this figure. 


Maximum Exposure and 
Recovery Time 


Maximum exposure hours and 


‘recovery time calculations are 


based on the fact that the average 
man can tolerate at the most a 
2°F body temperature rise and 


4 4 ies a ie 


Part Il 


that his temperature will rise 2°F 
for each 250 Btu gained. The 
maximum number of exposure 
hours (H,) is represented by the 
following equation— 

250 


H, = 
Byeq a Enax 
Similarly, in a recovery environ- 
ment where the maximum evapora- 
tion rate (E,,,,) is greater than 
the required evaporation rate 
(E,.<), the hours required to re- 
gain heat balance is represented by: 
250 


H, = 
| — i 
To determine recovery hours, maxi- 
mum evaporation and required 
evaporation would have to be 
determined with a specific recovery 
environment in question. 


Weighing the heat stress index 
by multiplying the time of expos- 
ure in hours by the calculated HSI 
value will give a more accurate 
evaluation of the overall exposure, 
particularly in instances where the 
time of exposure may be of short 
duration or intermittent. 


Foundry Heat Problem 


A medium sized shell mold 
foundry has three parallel pouring 


(Please turn to following page) 
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Fig. 1: Aluminum baffle enclosure 
covers this conveyor, minimizing heat 
loss from glass part and protecting 
workers from heat. 


(Continued from preceding page) 


lines equipped with back-draft 
hoods to remove the pouring fumes 
and the dust generated from the 
knockout operation. The hoods are 
55 ft. long and separated by a 
distance of 10 ft. Men are required 
to work between the hoods to per- 
form the following hot operations: 

1. Placement of shell molds on 
rack beneath the hood. 

2. Pouring steel into the shell 
molds. 

3. Knocking the hot casting 
free from the shell, after the 
metal has solidified. 

4. Hooking out, or removing the 
hot castings from the pour- 
ing line. 

On the basis of Table 2 (Page 
26, July issue), the HSI value of 
125 indicates a condition of stress. 
The worker is not able to dissipate 
sufficient heat by evaporation to 
cool himself and maintain body 
heat balance. 

Heat Reduction 

In the preceding problem, radia- 
tion accounts for 40 percent of the 
total heat load, and convective 
heat only amounts to 4.6 percent 
of the total. 

Radiant shielding with sheet 
aluminum is low in cost and will 
afford approximately 63 percent 
reduction in the radiant heat load, 
thereby reducing radiant heat (R) 
from 871 Btu per hour to 322 Btu 
per hour. In turn, the required 
evaporation and HSI will both be 
lowered. 

Fresh outside air delivered to the 
work station at high velocities (600 
fpm) will have a twofold effect, 
by decreasing the heat gained from 
convection and by increasing the 
worker’s maximum evaporative ca- 
pacity. For use in this problem, 
the outside air temperatures are 
72°F wet bulb and 90°F dry bulb, 
with the air being delivered at a 
velocity of 600 fpm. 
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HEAT STRESS EVALUATION 
MEASUREMENTS—Made at work station (K) 


during knockout operation. 


t, = 131°F globe temperature 

t, = 100°F dry bulb temperature 
ty, = 75°F wet bulb temperature 
V = 100 fpm air velocity 


(black globe thermometer) 
(shielded dry bulb thermometer) 
(shielded wet bulb thermometer) 
(velometer or anemometer) 


R (Radiant Heat) 
R = 22 (t,, —t,) x 0.6 
= 22 (161 — 95) x 0.6 
= 871 Btuh 


C (Convective Heat) 0.6 
‘ C= 2/V (t, —t,) 
= 2x 10 (100 — 95) 


= 100 Btuh 
3 M (Metabolic Heat) M 
M = 1200 Btuh 


t, = body skin temperature (use 95°F) 
t, = mean radiant temperature. 


4 
tw = V T,* + 0.103 x 10° V V (t, — t,) 
T, = absolute globe temperature 
is a factor applied to radiant heat 


P, = water vapor pressure in air mm. 


P, = (42) denotes water vapor pres- 


(values for metabolic heat listed on 
Table #1) 


(t, can be determined by using 
step charts Figure 7 or by 
formula) 


equation for fully clothed worker. 
Use 1.0 for semi-nude (no shirt) 
worker 


of Hg. (obtained from psychrome- 
tric chart) 


sure at skin surface 


E,.q evaporative heat loss RE- 
QUIRED to maintain body 
heat balance 


Eynax MAXIMUM possible evapora- 
tive heat loss in working 
environment 

Emax — 10.3 x V°* x (42 — P,) 
= 10.3 (100°*) (42 — 15.3) 
= 1733 Btuh 


E..g = Mt+C+R 
= 1200 + 100 + 871 
= 2171 Btuh 

H.S.I. (HEAT STRESS 
INDEX) 
} 
HSI = x 100 
a 

2171 

= — x 100 
1733 
= |125| 


H, (MAXIMUM EXPOSURE 
HOURS 
250 
H, = 


Br eq vo ) 
250 


2171 — 1733 
= 0.57 hours 


This heat stress evaluation table refers to the foundry heat problem which 


begins at the bottom of page 27. 


t, = 90F. 
ty, = 72°F. 
V = 600 fpm. 


C = 2\/600 (90 — 95) = —246 Btuh 
E,;nax = 10.8 x V** x (42 — P,) 
10.3 x 600°* x (42 — 15.2) 
3560 Btuh. 

Heat is no longer gained by 
convection as indicated by the 
minus sign. It is now lost at a 
rate of 246 Btuh. 

Eynax iS also increased by using 
outside air from 1733 Btuh to 3560 
Btuh. 


Table 3 is a comparison of the 
effect various control measures 
will have at workstation (K). 

In other heat problems, condi- 
tions will differ depending on the 
source of heat. Generally, in most 
instances where a severe condition 
exists, there is a radiant heat 
source which can be controlled 
with reflective shielding. The engi- 
neer will find that it pays dividends 
to analyze his entire problem and 
pre-determine the effect various 
control measures will have rather 
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than applying controls in a hap- 
hazard fashion. 


Control of Heat 


When, through calculations or 
complaints, heat problems become 
apparent, control measures in the 
form of shielding and/or ventila- 
tion are usually indicated. 


Shielding Techniques 

Radiant heat energy is the most 
common source of heat encountered 
in severe stress conditions. As a 
form of wave motion similar to 
light and radio, it is unaffected by 
air motion. Pedestal or man-cooler 
fans don’t help a bit. Radiant heat 
waves are emitted from hot sur- 
faces, open flames, and flowing 
metal. This type of heat is 
common to industries with very 
hot processes, such as foundries 
and glass making plants. Radiant 
waves travel in straight lines and 
can be absorbed or reflected, de- 
pending on the characteristic of 
the material that they strike. 

It is this ability to be reflected 
that allows for an inexpensive 
method of control. Shiny metal 
surfaces make good reflectors of 
radiant heat. Corrugated or flat 
sheet aluminum are excellent re- 
flectors and corrugated sheet, be- 
ing rigid, is easy to install. Since 
thickness of the material has no 
bearing on its reflective ability, 
very light sheets and foil can be 
used. Flexible reflective curtains 
are also available and have been 
used with success as shields for 
the front of oven openings where 
rigid shields would block a con- 
tinuous flow of materials to the 
operation. 

A relatively new shielding mate- 
rial is infrared reflecting glass. 
This material can be used for radi- 
ant shielding at locations where it 
is necessary that the worker ob- 
serve the operation. 

Basic rules to be observed when 
providing reflective shielding are: 

1. Place shield directly between 
the source of radiant heat and the 
area to be protected. Radiant heat 
travels in straight lines and will 
thus be reflected back to the source. 

(Please turn to inside back cover) 


—> 
Fig. 2: Right, refers to foundry heat 
problem beginning on page 27. Note 
location K referred to in text on 
this problem, page 27. 
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TABLE 3 
Initial Radiant Air Shielding and 
Conditions Shielding Supply Outside Air 

(Btuh) (Btuh) (Btuh) Supply (Btuh) 
M 1200 1200 1200 1200 
R 871 322 871 322 
Cc 100 100 —246 —246 
Byeg 2171 1622 1825 1276 
Eynax 1733 1733 2400* 2400* 
HSI 125 94 76 53 


*Calculated EE, = 3560 Btuh. 2400 Btuh rate is used because of 
limitation imposed by body sweating capacity. 


Above: Table 3 compares the effect various control measures will have at 
work station K in Figs. 2 and 3, as shown in text on foundry problem 


beginning at bottom of page 27. 


Fresh oir 
duct 


10° mox. r= 


Outside air introduced at each work station from the IO’ level. 


Fig. 3: Above, outside air delivered to work stations at velocities of about 
600 fpm at a temperature no greater than 72°F wet bulb and 90°F dry 


bulb, will aid materially in man cooling. 
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An engineer’s look at... 


Negative Air Ions 


Because high altitude radiation belts build up 
negative air ions in space ships, and because 
air ions are generated inside long-submerged 
nuclear subs, a spate of research on these 
air ions has been done recently. Here is a 
summary of the latest data on effects of air 
ions of both polarities, on health, emotional 
well being and general alertness. 


HY ARE AIR IONS 

important to man’s en- 

vironment? What are 
the physiological mechanisms, the 
psychological effects? 

These are among the questions 
which climatologists, physicists, 
psychologists, and physicians are 
seeking to answer in clinical in- 
vestigation of air ionization. The 
search for answers began at the 
dawn of the twentieth century 
when ions and sizes were firmly 
established. 

With ion counters, researchers 
measured ion levels wherever pos- 
sible—cities, country, opera houses, 
mountain areas, at sea, at resorts. 
They concluded that positive ions 
were found to predominate in most 
places but where there were a 
predominate number of negative 
ions, these areas were generally 
known as places men seek out for 
purposes of health or relaxation. 

By the thirties, many research- 
ers concluded that negative ions 
were beneficial to man’s health. 
The research moved from the out- 
side to the inside of laboratories. 
Instead of depending on nature’s 
erratic supply of ions, the re- 
searcher began making artificial 
ions which he found could be gen- 
erated with high voltage dis- 
charges, radioactive materials or 
incandescent materials. 

As in many areas of research, 
the initial efforts were slow, handi- 
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capped by lack of funds and the 
general disinterest toward the 
hypotheses which formed the basis 
of the work. 


Nature creates ions through 
radiant energy and_ radioactive 
bombardment in space and on the 
earth’s surface, showering to earth 
a constant stream of both positive 
and negative ions. 


As a part of man’s environment, 
this shower of ions varies in den- 
sity, in size and in polarity. Alti- 
tude and weather are major factors, 
but even more important to ion 
variations is the environmental 
conditions man himself produces 
and under which he lives. 


Air Pollution Effects 


As examples, the mobility of 
ions are affected by air contami- 
nants. Industrial atmospheres and 
urban conditions induce concentra- 
tions of slow moving, large ions 
and diminish the quantities of 
small and intermediate size ions. 


The interiors of homes and 
buildings act as a shield against 
ion penetration to reduce the levels; 
greater reductions occur when 
people collect in enclosed places. 
And with all the comforts of heat- 
ing and air conditioning, the po- 
larity balances of ions are further 
upset by absorption in ductwork 
or the unintentional overproduction 
of ions of a single polarity by 


by L. A. Staebler, 
Manager, Advanced 
Development, and 

F. P. Speicher, Biologist, 
Philco Corporation 


electro-mechanical and _ thermal 
equipment man uses. 

Research has definitely estab- 
lished that air ionization does have 
a direct affect on life in the forms 
as we know it. Certain micro- 
organisms, for example, are accel- 
erated in growth under sub-opti- 
mum conditions when exposed to 
heavy concentrations of negative 
ions, and slightly retarded under 
those conditions when exposed to 
positive ionization. 

The cilia that line the trachea 
of animals (and humans) moves 
at a considerably faster beat and 
mucus flow is increased when ex- 
posed to negative air ionizations. 
Positive ionization reduces the 
beat and the mucus flow. 

Two other physiological mechani- 
isms of air ionization are theorized 
in respect to negative ionization. 
Under inhalation of negative ions 
into the lungs, a reflex mechanism 
stimulates the organism as _ the 
pulmonary receptors respond and 
send impulses to the central ner- 
vous system and its high depart- 
ments. Also a humoral mechanism 
affects the organism which is func- 
tioning other than normal appears 
to respond with a “normalizing” 
effect. 

At the normal levels of negative 
air ionization, therapy (1000 or 
more negative ions per cc) evi- 
dence already exists that negative 
ions are beneficial in the treatment 
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Above: Philco ionizer maintains proper level of negative air ions in rooms of 


about 300 sq. ft. 


lonizers for installation in central air handling systems 


haven't been developed yet, because of the capacity needed. 90-percent plus 
of negative ions from a centrally located unit would be neutralized by ductwork. 


of airborne allergies. More than 
two-thirds of the patients suffering 
symptoms of hay fever (and hay 
fever and asthma) secure partial 
or complete relief from the symp- 
toms during their exposure to 
negative ionization. 


On the other hand, positive 
ionization induces hay fever symp- 
toms in 60 percent of the cases 
where there is a history of the 
allergy. 


Alleviates Burn Pain 


A large proportion of patients 
treated for thermal burns by ex- 
posure to negative air ionization 
receive beneficial effects by an 
almost immediate reduction in 
severity or cessation of pain. 


Treatment of burns by direct 
exposure of negative ionization in- 
fluences healing. A drying effect 
in the area of the burn, a reduction 
in the loss of exudate, an accelerate 
growth of eschars, an elimination 
of burn odors, and a considerable 
reduction in local infections are 
reported. Also accompanying this 
treatment is a faster growth of 
new skin tissue. 


Similarly, post-operative patients 
exposed to negative ionization ap- 
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pear to recover faster and with 
less pain. 


Ionization also carries over to 
the field of psychology. In this 
area, it appears that man can 
recognize when his environment 
changes in respect to the polarity 
of ions which predominate. He 
recognizes this by “feeling” the 
differences in comfort. He “feels” 
more comfortable in a negatively 
ionized environment, and “feels” 
less comfortable in a _ positively 
ionized environment. These envi- 
ronments also affect his produc- 
tivity to the extent that he works 
slightly better in accomplishing 
skills under a negative environment 
than under a positive environment. 


Negative ionization equipment is 
already on the market. It is being 
used in hospitals for treatment of 
patients and in laboratories for 
continuing research. It is available 
to consumers—those who suffer 
from the discomforts of air-borne 
allergies—in portable units so that 
beneficial relief can be secured dur- 
ing the seasonal sieges of the 


. allergic conditions. It is also avail- 


able as a part of air conditioning 
units, affording beneficial relief to 
air-borne allergy sufferers. 


Ionization equipment today is 
indeed a medical electronic achieve- 
ment and accordingly should not 
be confused with the so called “air 
purifiers.” The negative air ionizer 
has one specific job to do—enrich 
the air with negative ions to pro- 
vide for hay fever and air-borne 
allergy sufferers. Its design and 
research are exclusively the result 
of proven clinical investigation 
and application. ee 


Note: For a list of manufacturers 
of negative ionizers, circle No. 205 
on the addressed, postage-paid in- 
quiry card on page 35. 
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Techniques of 


Low Level 


Air Distribution 


Costs of factory air conditioning 
can be materially reduced by 
introducing conditioned air be- 
low hot, stagnant layer of air 
near roof. Here’s how it’s done. 


has been deemed advantageous for quite some 

time, it is receiving increasing attention with 
the increasing use of air conditioning in manufactur- 
ing areas. 

First let us consider the advantages of low level 
air distribution for ventilation only. Consider a typical 
high bay factory with overhead air supply and ex- 
haust. Assume a lighting intensity of 50-60 foot 
candles and a motor and process load of such propor- 
tions that if the area were air conditioned the design 
requirements would be based on an average of five 
tons per 1000 sq. ft. of floor area. Assume a ventilation 
capacity great enough to provide the equivalent of 
30 air changes per hour at a 10 ft. ceiling level. 
Even at this high capacity the air change would be 
at the rate of only 5 cfm/sq. ft. of floor area. 

If this air were rising evenly to be exhausted at 
the ceiling, the rate of travel would be only 5 fpm, 
one-tenth of what is commonly regarded as the thres- 
hold of a draft. All of this shows that even with 
high ventilating capacity there lies under the roof a 
semi-stagnant layer of hot air. 

If the supply air were to be distributed at a level 
of say 9 or 10 ft. above floor level (below the general 
lighting system), the blowing of a large amount of 
warm air to the lower level would be eliminated. 

Next we will consider the resulting effects of low 
level air distribution if air conditioning were to be 
included. 

The previous reference to an air conditioning load 
of 5 tons per 1000 sq. ft. of floor area of course 
assumed a normal amount of make-up air of say 25 


. LTHOUGH LOW LEVEL air distribution 
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Above: At Schick's shaver plant, recently air conditioned, 
air is delivered far below high bays, at the working 
level, to reduce costs, avoid stagnant air mix. 


by C. F. Mowrey, 
Consulting Engineer, 
Cincinnati, Ohio 


percent. At an air flow of mixed recirculating and 
make-up air of 400 cfm per ton, the make-up air 
would amount to 100 cfm per ton or 500 cfm per 
1000 sq. ft. of floor area. 

Incidentally, although this amount of outside air 
is a reasonable example it is only 10-percent of the 
amount assumed for ventilation in the above example 
when air conditioning was not involved. 

On a cut and try basis assume that low level air 
distribution would reduce the peak capacity require- 
ment 20 percent or one ton per 1000 sq. ft. Assume 
further that all of this gain would be accounted for 
in the increased temperature of the exhaust air 
through the roof at 500 cfm per 1000 sq. ft. 

The maximum consequent temperature rise above 
the exhaust temperature that would have prevailed 
at high level air distribution would be approximately 
22°. Expressed in another manner the mixture of 
outside air and recirculated air before passing through 
the cooling coils would be at a temperature of ap- 
proximately 5.5° lower than the temperature that 
would have prevailed at high level distribution. 

Let us take a look to see if enough of this heat 
would be readily available at high level to raise the 
temperature 22°. The heat available above the lighting 
fixtures would come principally from the lighting and 
the external heat load on the roof and upper walls. 
The electric heat equivalent necessary to provide 
general lighting consistent with the above total air 
conditioning requirements would be approximately 
9000 Btu per 1000 sq. ft. The type of roof fitting the 
general picture (114 in. of insulation) would result 
in a heat gain of about 9000 Btu/1000 sq. ft. 
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Above: Drawing shows methods of introducing air at 
low levels. Idea is to avoid having cooled air mix 
with hot, stagnant layer of air at ceiling height. 


About 75 percent of the heat from the fluorescent 
lighting would be directed upwards by radiation and 
convection. This, with the roof load, would constitute 
a total of 16,750 Btu above the level of the lighting 
fixtures. Inasmuch as there were required only 12,000 
Btu to meet the assumed conditions of reducing the 
heat gain 20 percent, there remains plenty of leadway 
to allow for some interchange of air. 

It would be advisable to determine if at peak 
conditions the radiation effect from the under side 
of the roof might be significantly increased by the 
increase in temperature of the exhaust air. 

The overall effect would depend upon the amount 
of roof insulation, the color of the underside, the type 
of floor, percent of floor area covered by products, 
the amount of ventilation air, etc. With fairly clean 
aluminum paint on the underside of the roof the 
inner radiation effect would be negligible under all 
practical circumstances. Where the floor is concrete 
on the ground, a considerable amount of added radia- 
tion at peak loads would be absorbed into the ground 
in many cases, and in some part would be radiated 
back to the roof and finally to outer space from the 
outer roof surface. This “reverse radiation” would 
depend particularly upon the type of roofing and 
the difference between day and night temperatures. 
It is to be noted that a roof can radiate heat to 
outer space when the surface is cooler than the 
surrounding air.* 

As indicated in the foregoing, low level air dis- 
tribution for high bay areas is well worth investiga- 
tion for two reasons. It can often postpone the 
necessity of air conditioning, and when air condi- 
tioning is finally added, low level supply with simple 
low level returns can materially reduce the required 


capacity and operating costs. aa 

*“Periodic Heat Flow Thru Flat Roofs,” by D. J. Vild, 
M. L. Erickson, G. V. Parmelee, A. N. Cermy, Transactions 
ASHVE Vol. 61, 1955. 
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If You Design Ductwork 
You Need— 


INDUSTRIAL 
VENTILATION 
MANUAL 


6th OFFICIAL EDITION 


> New information on low volume, high velocity systems! 
> New hood design diagrams! 

> New pressure-volume-horsepower curve for fans! 

> New tables of corrosion resistant properties of plastics! 
> Revised section on testing of ventilation systems! 

> New material on radiant heat! 


> New high temperature and low temperature 
psychrometric charts! 


Here’s the biggest and best Industrial Ventilation 
Manual yet— hundreds of diagrams, scores of 
ventilation tables and charts. It contains all the 
up-to-date information needed for the design of 
complete industrial ventilation systems. The Man- 
ual is the official publication of the American Con- 
ference of Governmental Industrial Hygienists; the 
recommended practices are approved by Federal, 
State and Municipal Industrial Hygiene Depart- 
ments. Order your copy now. 


@eeeeaeeveeveeeeeeeeeeneeeee080 86 
Committee on Industrial Ventilation e 
JUST P. O. Box 453, Lansing 2, Michigan e 
" * 

$4 — Enclosed please find $______for________ 
copies of the new 6th edition of the Industrial e 
MAIL Ventilation Manual. * 
couPON J———" : 

1 

TODAY! a_i : 
Ss Address. ° 
* 
City and State e 


HARD BACK COPIES AVAILABLE AT $7.00 EACH 


[For more information circle #23 on page 35] 
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New Literature 


To receive information on any 
of the New Literature listed on 
the following pages, circle the 
item reference number on the 
postage-free reply cards on page 
85, Communications Center. 


Electrostatic Precipitators 


New 12-page illustrated bulletin 
describing the new line of Ameri- 
can-Standard electrostatic precipi- 
tators is now available from Ameri- 
can-Standard Industrial Division. 


Circle #139 on page 35. 


Compact Centrifugal 
Roof Ventilator 


Engineering data certified by 
AMCA, full performance and con- 
struction specifications are con- 
tained in a bulletin on the “Centri- 
dyne” centrifugal roof ventilator 
from Western Engineering & Mfg. 
Co. 


Circle #140 on page 35. 


Vacuum Heating Pumps 


Domestic Pump and Manufactur- 
ing Corp. has published a bulletin 
describing their line of individually 
sized and separately controlled 
vacuum and condensate pumps. 


Circle #141 on page 35. 


Air Purification With 
Activated Charcoal 


Released by Barnebey-Cheney 
describing their line of products 
utilizing activated charcoal filters. 


Circle #142 on page 35. 


Bulletin Describing 
Aftercooler 


Eight-page bulletin describing 
“Paracoil” Type AC Aftercoolers 
for compressed air and gas appli- 
cations from Davis Engineering 
Division of Tube Reducing Corp. 


Circle #148 on page 35. 
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Centralized Lubrication 
Equipment 

New 32-page catalog illustrating 
and describing Lincoln Engineering 
Co. complete line of lubricant appli- 
cation equipment. 

Circle #144 on page 35. 


Testing Instruments Catalog 


Gardner Laboratory Inc., design- 
ers and makers of testing instru- 
ments for paint, paper, plastics, 
ceramics, food, and other materials, 
has issued a new catalog listing 
their optical as well as physical 
test instruments. 

Circle #145 on page 35. 


Oil Separator 

Peabody Engineering Corpora- 
tion announces literature (Form 
25-013) on new Peabody Scrubber- 
Cooler for oil mist removal. Unit 
is said to have collecting efficiency 
of 99.9 percent by weight. For use 
wherever oil mist is a problem, as 
on compressed air, machinery, etc. 

Circle #146 on page 35. 


Wet Scrubbers 


According to Air Pollution Con- 
trol Systems, Inc. in a brochure 
on the H&M Wet Scrubber, the low 
cost solution to air pollution prob- 
lems. 

Circle #147 on page 35. 


Standard For Unitary 
Heat Pump Equipment 


From the Air-Conditioning and 
Refrigeration Institute a revised 
Standard for Unitary Heat Pump 
Equipment has just been published. 

Circle #148 on page 35. 


Vacuum Probe 

For picking up tiny parts in 
White Rooms, new Bazooka 
Vacuum Probe and Transducer is 
detailed in bulletin issued by Air- 


Vac Engineering Co., Inc. Probes 
hold, sort and carry tiny intricate 
parts by means of vacuum supplied 
by transducer. Permits operators 
to handle delicate parts faster, 
more accurately. Said to end re- 
jects due to scratching, marring, 
nicking of finished parts. 
Circle #149 on page 35. 


Low Silhouette Exhausters 


For use as centrifugal room ex- 
hauster, or with a propeller blade, 
new line of Linea exhausters by 
Penn Ventilator Co. is described in 
Bulletin L-61. Includes complete 
engineering data. 

Circle #150 on page 35. 


Cabinet Type Dust Collectors 


Two page brochure gives all de- 
tails on Vacculator Co., Inc. cabi- 
net-type dust collectors for which 
high efficiency is claimed. Three 
models give about 400, 600 and 
900 cfm capacities. Each unit has 
two electrostatic filters in series. 

Circle #151 on page 35. 


Hydrocarbon Analyzers 


Two new instruments that detect 
and measure trace concentrations 
of hydrocarbons in gases, vapors or 
atmosphere are described in Beck- 
man Instruments’ Bulletin GA- 
4029. Instruments operate on prin- 
ciple of hydrogen flame ionization 
of carbon atoms, provides sensi- 
tivity of 0-4 parts per million car- 
bon full scale. 

Circle #152 on page 35. 


Fan-Coil Motor Valve 


Erie Manufacturing Co. has pub- 
lished a bulletin on their new motor 
valves for fan-coil units and similar 
applications. Cost is said to be 
comparable to solenoid valves used 
for these purposes. The new motor 
valves use a motor and valve disk 
member, have three-way operation 
and two-way operation, depending 
on model. For % in. o.d. tubing, 
max. 200°F, 125 psi. 

Circle #158 on page 35. 

(Please turn to page 36) 
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Precipitators Remove 


99% Fly Ash At Con Ed 


Electrical precipitators for the new 350,000-kw 
generating station recently completed by Con Edison 
at Arthur Kill, Staten Island are guaranteed 99 percent 
efficient in removing fly ash from boiler combustion 
gases. The Cottrell precipitators at the base of a 
500-foot stack were designed and built by Research- 
Cottrell, Inc., Bound Brook, N. J. Two combined 
mechanical-electrical precipitators for the unit’s single 
pulverized coal fired boiler handle 1,400,000 cubic feet 
per minute of combustion gases, at a temperature of 
300°F. Cottrell design features which enable these 
combination precipitators to maintain the required 
high efficiency include Cyclo-trell mechanical collec- 
tors, multi-electrical sectionalization (separate recti- 
fier-transformer sets for energizing each of the many 
sections of the precipitators) and continuous, auto- 
matic operation of high tension rappers and M.I. 
plate rappers. In addition, Research-Cottrell used 
3-dimensional gas flow model studies in designing 
the inlet and outlet flues. for this installation. 


Use Communications Center, page 35, for 
requesting information about advertised 
products, new literature, or new products. 
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for all in-plant requirements 


Let the breezes blow! You can maintain uniform 
temperatures and derive maximum efficiency 
from heating and ventilating systems this winter 
with Aerovent Gas-Fired Air Make-Up Units. 
And, you will be ready for next summer's heat, 
too, since each unit also serves as a filtered air 
supply unit. Why not investigate, today? 

Standard ‘models for all structures and all re- 
quirements in sizes 27” through 60” for capacities 
to 50,000 CFM and BTU/hr ratings to 4,875,000. 
Other units to specifications for capacities to 
100,000 CFM and heat releases to 10,000,000 
BTU/hr. Write for details and application data 
included with new Bulletin 860. 


Air deliveries of all Aerovent equipment ore tested ond rated in ac- Fl 
condense wih enetiihed and comets’ codes and cod om 5 Oo 
onteed by the manufacturer to iver its rated performance. 


prove. 


ASH and BRIAN STS. 


FaN COMPANY, INC. 
PIQUA, OHIO 
a 


oe 
[For more information circle #27 on page 35] 
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New PRODUCTS 


To receive information on any 
of the New Products, circle the 
item reference number on the 
postage-free reply cards on page 
35, Communications Center. 


New Hopper Design 


Purpose: For dust collection 
units. 

Features: Designed to eliminate 
build-up and bridging of filtered 
materials at the outlet point of the 
hopper, as well as clogging and 
jamming of the dump slide, the 
new Aget Manufacturing Co. 
hopper incorporates a cam action 
gate. This radical design is said to 
provide a terrific force which 
breaks the gate loose under prac- 
tically any conditions, and also 
embodies a receding and sliding 
action of the gate itself which 
facilities the dumping action. A 
wedging effect in the guides and 
supports of the slide guarantee a 
positive seal, regardless of wear. 
The cam action gate has a dump 
opening of 12 in. x 24 in., which 
greatly speeds up the dumping 
cycle. 

Circle #71 on page 35. 


New Package 
Combustion System 


Purpose: Convert any commer- 
cial, industrial high or low pressure 
boiler, large oven or dryer to fully 
automatic operation, using fuel oil, 
gas or oil and gas. 


Features: Forced Draft Thermo- 
pak, developed by Preferred Utili- 
ties Manufacturing Corp., can be 
used where natural draft is inade- 
quate or induced draft unavailable; 
may be applied to any firebox 
where pressure does not exceed 
*4 in. w.c. at maximum firing rate. 

Burner accessories, fan and 
motor, and control cabinet are all 
mounted on extension front, with- 
out need for obstructive front 
supporting structure. Access to 
boiler doors and cleanout areas is 
unobstructed. Field wiring is re- 
duced to but a few connections. 
Oil supply requires only two simple 
connections, and gas piping one. 

A highly efficient inset multi- 
blade fan supplies all secondary air 
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for combustion, and a shutter-type 
primary air and a vortex secondary 
air metering device insures proper 
regulation and straight line meter- 
ing of fuel to obtain smokeless, 
quiet, constant high combustion 
efficiency. 


The refractory construction con- 
sists of 60 percent alumina diaspore 
fire clay brick, non-shrinking and 
spall-resistant, superior to preform- 
ed refractory tile construction. 


The flame is sustained in the 


unit’s factory installed combustion 
chamber, without depending on 
massive internal boiler refractory, 

The unit is available with 4 
different models of Preferred hori- 
zontal rotary oil burners, a nozzle 
mix type gas burner or a combina- 
tion oil-gas burner in 10 sizes with 
maximum capacity from 15 to 175 
gph for oil and 2200 to 25,500 cfh 
for 1050 Btu gas. All burners 
carry approval of Underwriters’ 
Laboratories, Inc. 

Circle #72 on page 35. 


CENTRIFUGAL COMPRESSOR HOUSING 
IMPELLER 


INLET GUIDE VANES NK: 


HEAT EXCHANGER ASSEMBLY, 


EVAPORATOR 
(COOLER) 


fae Ss PURGE CONDENSER TANK 
¥ CONDENSER SUMP 


REFRIGERANT SEPARATOR 
TANK 


Centrifugal Tonrac compressor design by American Standard. 


18,000 RPM Centrifugal Water Chiller 


Purpose: Comfort and process 
air conditioning. 

Features: Radical new centrifu- 
gal Tonrac compressor design by 
Industrial Division of American 
Standard comes in eight sizes from 
50 to 100 tons capacity. 

Using R-11 refrigerant, the com- 
pressor rotor is driven by an 18,000 
rpm motor on 480 v, 3-phase, 300 
cycle current. A separate motor- 
generator-exciter, which can be 
installed up to about 160 ft. from 
the unit itself, furnishes power to 
the compressor motor. Power unit 
can be driven by electric motor, 
steam or natural gas engine, offer- 
ing a variety of power sources for 
operating as well as stand-by use. 


Motor bearings of compressor 
drive, as well as the motor wind- 
ings, are cooled by the refrigerant, 
so no separate oil cooler is required. 
Purger is compressorless, compact 
and integral. 

Unit is fully assembled, insulated 
and wired, comes with all controls 
ready for piping to chilled water 
and condenser water lines. 

Compact design saves up to three 
times the floor space and up to 
about 50 percent of the weight of 
similar equipment, according to the 
manufacturer. 100-ton Tonrac 
weighs 6700 lbs. 

All eight sizes will fit through a 
standard 36-in. door. 

Circle #73 on page 35. 
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Ultrasonic Parts Cleaner 


Purpose: One-step batch clean- 
ing of transistors, printed circuitry, 
instruments, machined parts and 
lenses. 

Features: Vatronic 120 ultra- 
sonic cleaner cleans in pure solvent 
vapors with simultaneous flushing 
action of pure solvent condensate 
that gently rains down on the work 
from the lid condenser. 

Manufacturer claims carry-out of 
contaminates on the work is elimi- 
nated, because cleaning is done in 
the unit so work never comes in 
centact with contaminated solvent. 
Flushing and rinsing of work with 
pure solvent can be continued as 
long as desired. 

Cleaner uses solvent such as 
Freon TF. Interior is of stainless 
steel. 

Circle #74 on page 35. 


Steam Humidification Unit 


Purpose: According to the Bahn- 
son Co., the unit provides simplicity 
and economy of installation and 
operation with high evaporative 
capacity. 

Features: Steamette discharges 
steam vapor in a 360° radial pat- 
tern, or portions may be blanked 
off as desired. Installation is made 
by connection to existing steam 
supply lines and electrical outlets. 
Unit uses atmospheric drain line 
rather than condensate return line 
to the boiler, therefore eliminating 
steam traps. 

Design permits re-evaporation of 
steam condensate in the unit dur- 
ing operating cycle. Drain line is 
required to remove excess line con- 
densate on start-up. 

Unit operates on steam pressures 
from 2 to 30 psig and 115 volt 
electric current. 

Circle #75 on page 35. 


Paint Arrestor Filter 


Purpose: For spray booths. 

Features: American Air Filter 
Company’s new glass-fiber paint 
arrestor pad is said to give lower 
resistance to air flow with higher 
absorption qualities. 

According to the manufacturer, 
one 2-in. AG Pad does the work 
of two 1-in. pads now commonly 
used and provides a simplified and 
more effective method of arresting 
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paint spray than paper-type pads. 


AG Pads are engineered for 


spray booth field, with fiber glass 


filaments becoming progressively 
denser from air entering side to 
back of pad. Graded density re- 
sists ‘face loading’ and provides 


greater efficiency and longer serv- 


ice. 
Because AG Pads, which are 


green on the air leaving side and 
white on the other side, are non- 


clogging and permit free air flow, 
there is less ‘drag’ on exhaust fans. 


Maintenance problems are reduced 
due to greater holding capacity of 
pads. Fans, motors, ducts stay 
cleaner because less paint spray 
gets through pads, more is caught 
and absorbed by the AG Pads. 
Paint spray sinks into pads with 
less splatter and ‘bounce back,’ 
resulting in cleaner spray booths. 
An entire bank of AG Pads can be 
changed in a matter of minutes, 
one-half the time required for 
paper-type pads. 

(Please turn to following page) 
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. . . NO FLUE LOSSES 


LOWER OPERATING COST 


WESTERN 


DIRECT GAS FIRED AIR 


MAKE UP 
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/ Series 301 
( AIR MAKE-UP 
Me BURNER 
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For improved working conditions and increased production 
in work areas where process requires heavy exhausting. 


LOWER INITIAL COST 


. . . NO HEAT EXCHANGER 


AREA NOW COMFORTABLY HEATED AT A 
BALANCED PRESSURE SO ALL EXHAUSTS 
ARE WORKING EFFICIENTLY. 


MAKE UP AIR 


ODOR FREE COMBUSTION 
30 to 1 TURNDOWN 


390,000 Btu/hr Max. -13,000 Btu/hr 
Min. per lineal foot with 2000 FPM 
fresh air over the burner. 


Excellent cross ignition at all firing 


rates. Designed for long burner life. 
Easy to clean and maintain. 


Series 301 burner can be furnished in 
any configuration required. 


+ ah a iy al - a 
COS - epre~ . 


ro a eee ee 


Series 301 Motor-Mixer requires low 
H.P. and is quiet in operation. 


Fabricated aluminum impeller. 
Heavy gauge steel case and base. 


Patented Series 301 proportioning 
valve to accurately control the firing 
rate. 


WESTERN 


industrial combustion equipment 


New Castle, Indiana 


[For more information circle #24 on page 35] 
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New PRODUCTS 


AG Pads are available in three 
standard sizes—20 x 20, 20 x 25, 
16 x 25. 


Circle #76 on page 35. 


Portable Gas Scrubber 


Purpose: For pilot plant use or 
cleaning gas from lab hoods. 


Features: Schutte and Koerting 
packaged, portable gas cleaner 
combines an ejector-venturi gas 
scrubber with an_ inertial-impact 
type separator in one integral part. 
Liquid carryover is said to be re- 
duced to 0.00002 gal/100 cfm. 


Includes storage facilities for up 
to 150 gal. of water or caustic 
solution, pump, blower, piping, 
stack, Rotameter, motor combina- 
tion starter-disconnects and remov- 
able mist eliminator. 


Circle #77 on page 35. 


Micronic Filtration 


Purpose: Pacific Sintered Metals 
Co. has developed PORO-PAC fil- 
ters to remove contaminants to 5 
microns from all liquids and gases. 

Features: The PORO-PAC fea- 
tures corrosion resistant brass 
cases, porous metal sintered bronze, 
ductile shockproof elements, that 
are easily cleaned and operate at 
temperatures of -400° F to +900° 
F. 

All cases are rated at 250 psi 
and are completely sealed with 
“OQ” rings. 

Circle #78 on page 35. 


Central Station Packaged 
Air Conditioners 


Purpose: From U. S. Air Condi- 
tioning Corp., for comfort cooling 
in industrial and commercial appli- 
cations. 

Features: Dual circuit semi-her- 
metic compressors which operate 


CLASS “A” WHITE ROOM? 


If your walls and ceilings aren’t permanently PORCELAIN 
clean —nothing is! Here is the way to achievey™ 
economical, quick, easy enclosure —really clean! 


No retention of dust 

No “chalking” or flaking 
Glass hard, abrasion-resistant 
surface 

Ten-year warranty 


vitreous porcelain on steel 
Many installations in “white 


rooms” giving complete satisfaction 


Highest impact resistance of any 


Low cost simple maintenance 
Acid resistant, chemically stable 
Static free 

Glare-proof flatness 

—_— installers throughout 
Choice of standard, pastel, fade- 
proof colors (including pure white) 


Write us for literature and name of nearest representative, 


plus color guide. 


MIR AWA L. DIVISION OF BIRDSBORO CORPORATION 


BIRDSBORO, PENNSYLVANIA 


JUNIPER 2-2011 (AREA CODE 215) 


[For more information circle #25 on page 35 reply cards] 
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individually or together automati- 
cally for full capacity. Horizontally 
split evaporator coil, effective 
where lead variations require 50 
percent capacity control or where 
dehumidification is needed at re- 
duced operating capacity. 
Optional built-in modulating 
head pressure control. Unit can 
be furnished in two sections for 
remote condenser location. 
Capacities of 30 to 60 ton. 
Circle #79 on page 35. 


Industrial Centrifugal Fan 


Purpose: Series of heavy-duty 
industrial fans with airfoil blading 
for applications in: combustion air 
for steel mill and industrial fur- 
naces; packaged steam boilers; and 
for industrial processes as glass 
cooling, vacuum drying, and ex- 
haust from aluminum pot lines. 
Manufactured by Westinghouse 
Electric Corp. 

Features: Capacities from 15,000 
to 450,000 cfm, units are available 
in five a-c direct-connected motor 
speeds: 1800, 1500, 1200, 900 and 
750 rpm. Within this range are 
included ten sizes of AMCA Class 
III-type fans with wheels from 30 
to 81 in. in diameter; and fourteen 
sizes of AMCA Class IV-type fans 
with wheel diameters from 30 to 
109 in. The fans can handle air 
from -20° to 800°F. 

Built of heavy steel construction, 
welded and reinforced throughout 
to prevent vibration. 

Circle #80 on page 35. 


Water Resistant 
Sub-micron Filter 


Purpose: To add to service life 
of sub-micron type filters where 
moisture is a problem. 

Features: Mine Safety Appli- 
ances Co. announces that their 
Ultra-Aire filter elements now have 
increased moisture resistance be- 
cause a permanent water repellent 
has been added to the basic glass- 
micro-filter filter medium in the 
manufacturing process. Filters are 
resistant to high moisture concen- 
trations, are said to afford high 
efficiency filtration of water parti- 
cles without excessive pressure 
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drop or weakening of the filter 
medium. 

Some models of the MSA filters 
resist temperatures to 800°F. They 
remove 99.7 percent of particles 
down to 0.3 micron dia. 

Circle #81 on page 35. 


Particle Size Analyser 

Purpose: Union Industrial Equip- 
ment Corporation’s Cascade Im- 
pactor particle analyser. 

Features: Permits: particle size 
analyses can be performed by 
means of mass determinations... 
aer’ sol size distribution without 
background particles . . . size dis- 
tribution of dusts which are al- 
tered by the process of collection, or 
which decay or decompose follow- 
ing collection. 

Circle #82 on page 35. 


15-Ton Heat Pump 

Purpose: Heating and cooling for 
a wide range of climatic conditions 
and applications. 

Features: Carrier Air Condition- 
ing Company’s new 15-ton nominal 


capacity heat pump _ produces 
173,000 Btu of cooling at 95°F out- 
door air temperature and 67°F in- 
door wet bulb. At 40°F outdoor 
air for 70°F indoors, it produces 
162,000 Btu of heating. Up to 
three accessory electric heaters of 
19.1 KW each may be mounted on 
the fan deck. Defrost cycle occurs 
every 60 minutes, when outdoor 
temperatures require it. Outdoor 
section can be located 60 ft. above 
or below indoor unit. Indoor unit 
can be used with or without duct- 
work, has matching plenum for 
free discharge. Without plenum 
and with fan section on top, indoor 
unit is 80 in. wide, 6314 in. high 
and 2914 in. deep. With fan on 
back, it’s 80 in. by 46 in. by 52 in. 
Can be mounted vertically, hori- 
zontally, ceiling suspended or floor 
mounted. 
Circle #83 on page 35. 


Air-Stream Burners With 
Wide Turndown Range 


Purpose: Air-heating applica- 
tion, oven heating systems, etc. 


Features: According to Eclipse 
Fuel Engineering, used in conjunc- 
tion with variable ratio-type mix- 
ers, a turndown range of 25:1 is 
attainable with air make-up heat- 
ing systems. 


Recommended maximum air ve- 
locities are 3000 ft/min in air 
make-up systems and 3500 ft/min 
in oven heaters. Capacities avail- 
able to 400,000 Btu/hr per 12 in. 
burner section. 

Circle #84 on page 35. 


Ceiling Ventilation System 


Purpose: For air flow control 
from acoustical ceilings. 


Features: The Vent-Spline, an 
extruded plastic member .can be 
adjusted from within the room to 
provide air distribution patterns 
within the area. According to Elof 
Hansson, Inc., savings compared to 
other ventilating ceiling systems 
and conventional diffusers are ob- 
tained through the omission of 
duct work and diffusers. 


Circle #85 on page 35. 


Outlining modern theory and practice for . . 
Efficient refrigeration and the 
cooling and dehumidifying of air 


This book brings to readers a convenient reference on 
the basic theory and practices for the design and 
application of modern refrigeration and air conditioning 
equipment. The author puts special emphasis on the 
commercially-important vapor-compression cycle; how- 
ever, more specialized types of refrigeration systems 
are also surveyed. 

Principles of heat transfer are incorporated in the 
book to help in the analysis of the performance of 
actual refrigeration and air conditioning equipment. 
In addition. a unified treatment of heat- and mass- 
transfer explains the characteristics of heat-transfer 
devices for air conditioning. 


REFRIGERATION AND 
AIR CONDITIONING 


By W. F. STOECKER 


Assistant Professor of Mechanical Engineering, 
University of Illinois 


397 pages, 6 x 9 
312 illustrations, $8.50 


Business News Publishing Co. 
450 W. Fort St., Detroit 26, Mich. 


Please send me ...... copies of ‘‘Refrigera- 
tion and Air Conditioning’ at $8.50 each. 


| 
| 
| 
| 
| 
| Company 
| 
| 
| 


BN «5.40 cuadchiehedavewscnseoueeineeeeen 
NE onan cbt ek ean pusevaeiecsae micabenseen 
GINS dela woes nines BM. oe DRG. c.002000 
(] Payment enclosed [] Bill me 
<2 SS GES ED GD SE GE GENES GEES Gun GummD <oieee Gems cemmn aut Gamma cual? 
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- Partial 
Contents 


e Applications of 
Refrigeration and 
Air Conditioning 

¢ Methods of 
Refrigeration 

e The Vapor-compres- 
sion Cycle 

e Multipressure 
Systems 

e Compressors 

¢ Water-cooled and 

Air-cooled 

Condensers 

Expansion Devices 

Evaporators 

Refrigerants 

The Complete 

Vapor-compression 

System 

e Absorption 
Refrigeration 

e Air-cycle 
Refrigeration 

e Steam-jet 
Refrigeration 

¢ Low-temperature 

Refrigeration 

Heat Pumps 

Psychrometry 

Enthalpy Potential 

Cooling Towers and 

Fvaporative 

Condensers 


SPECIAL CHAIRS FOR WHITE 
ROOMS AND DUST FREE AREAS 


CSSC-1826-CP 


2 Models for Factories « Schools + 
aboratories » Hospitals « Offices . 


A USTRITE AJUSTO EQUIPMENT CO. 
») CHAIRS ... STOOLS 


e All Enclosed Mechanism 

@ No Oil or Grease 

e All Chrome Plate Finish 

@ Easily Cleaned 

@ 12 Ga. All-Steel Seat; 14” x 
15% "— Waterfall Form. 
Sand Blast Surface. Adjusts 
18” to 26”. 

@ 12 Ga. Steel Backrest; 6” x 
13% ’’—with tempe: steel 
backrest support. 6 inch 
horizontal adjustment. 
Backrest folds down to make 
easy cleaning. 

e Cast Iron Base; 20-inch 
spread. 1%" steel glides. 
Other White Room chairs with 
ao ae plywood seat and 


FREE TRIAL Use an AJUST- 
RITE chair for 30 days with- 
out obligation. Prove to your- 
self the many advantages 
AJUSTRITE offers in com- 
fort, utility and economy. 
Write today—we’ll (lo the rest. 


10 YEAR GUARANTEE 


& 


wk LIFT wi TO DESIRED HEIGHT 


wef 


Bowling Green, Ohio 


[For more information circle #26 on page 35] 
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Pneumatic Classifier 


(Continued from page 19) 

the curtain of feed material in the 
classifying zone without detri- 
mental frictional effects of a solid 
wall. 

It is by regulating secondary air 
supply that the cut point is varied.* 
Air is drawn through the inclined 
outlet duct at a constant rate, 


Fig. 3 shows one of the classifiers in 
the new Florida setup. Primary air 
for proper entrainment is supplied 
from the atmosphere through the 


vertical duct. Incoming material is 


delivered by the merging duct par- 
tially shown. The secondary air inlet 
extends downward and to the right. 
The damper which controls inlet air 
can be seen here. 


Fig. 4: Rectangular duct which de- 
livers coarse material from classifier 
into the bucket elevator system. 
Hopper toward center of picture re- 
ceives fines from cyclones and dis- 
charges them into pneumatic con- 
veyor equipment to their special 
storage facilities. 
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velocity of primary air will there- 
fore vary as secondary air supply 
is varied. Velocity of primary air 
determines size of particle which 
will or will not make the turn into 
the inclined discharge duct, since 
it determines downward inertial 
force on the particle. To exit with 
fines, inertial force on a particle 
must be small enough to be over- 
come by drag force exerted on the 
particle as the air stream changes 
direction. 


Fig. 5: In center, tops of cyclones 
which separate fines from the air- 
stream exhausted from classifier. 
Ducts from cyclones carry cleaned 
gases to dryer exhaust ducts. Drive 
equipment on either side of cyclones 
is for screw conveyors which are 


located under the floor. Behind 
cyclones are compressor, air filter 
and compressor drive for pneumatic 
conveying system. In background is 
one of the dryers. 


More than 8,000 pounds of mate- 
rial an hour is delivered to classi- 
fiers from dryer cyclones. About 
half of this is +100 mesh and half 
is -100 mesh. Separation is so 
complete that the coarse material 
contains only about 5-percent fines 
and the fines contain only about 
6-percent coarse material. Further, 
the respective stray particles are 
very near the cut point size. Parti- 
cles of exact cut point size can go 
either with the fines or coarse, and 
there is a small chance that par- 
ticles especially close to the cut 
point size will be collected with 
the wrong element. 

The new classifiers have no mov- 


ing parts and consequently require 
almost no maintenance. They algo 
require little in the way of power 
—merely fan motors at cyclones, 
No operator attention is needed 
once the classifier is set for given 
conditions. 

Until the classifiers were in. 
stalled at The American Agricul- 
tural Chemical Company, up to 
4,000 pounds of dusty material— 
the fines—was discharged into the 
main storage bins every hour and 
much of this was lost. It is esti- 
mated that more than 95-percent 
of the formerly lost phosphates are 


now being reclaimed. ada 
a 
OES — 
a 
" oe <a pe 
coche RE eS - ie 
a psintcas tions & 


Fig. 6: Spectacular results of the in- 
stallation. Before classifying equip- 
ment was put in, material both larger 
and smaller than 100 mesh was 
dumped into these storage silos. 

Cloud above bins was so thick it 
was impossible to distinguish bins 
except by shutting off supply con- 
veyors long enough for partial settle- 
ment of dust. Not only have these 
billowing clouds vanished, but now, 
as the picture shows, there isn't even 
a haze. The supply conveyors, inci- 
dentally, are fed by the bucket 
elevators, which receive phosphates 
from the dryers. 


*The “cut point” is the point dif- 
ferentiating between coarse and fine 
material, In this case it is 100 mesh. 
Particles smaller than 100 mesh are 
the “fines’’; particles larger than 100 
mesh make up the “coarse” material. 
The cut point is “100” or “100 mesh.” 


EQUIPMENT CREDITS 
Classifiers. ...Buell Engineering Co., 


Inc. 

Pneumatic conveying system... .The 
Fuller Co. 

Cyclone collecto:s. ...Buell Engineer- 
ing Co., Inc. 
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BUELL CLASSIFIERS  ~% 
AiR ENTRAINED wy 


Gravitational- Inertial Classifier Centrifugal Classifier — us, 
| — Extremely high efficiencies matched performance in 
Simesh range with ff for separation in65-200 mesh ff 200 mesh to 20 microns 
or better effi- J} range. Pneumatic conveying size range. No moving parts, 
and elevating | of feed and easy adjustment of cut points, 
fines, no moving parts, single and pneumatic conveying and 


damper to control cut points. J elevating of feed. and fines. 


Write: Buell Engineering Co., Dept. 19F, 
123 William Street, New York 38, N. Y. 


OTHER PRODUCTS: ELECTRIC PRECIPITATORS * CY- 
CLONES « BAG COLLECTORS * COMBINATION SYSTEMS 


Classifiers can be operated in series to 
obtain several closely sized fractions in 
One continuous operation. 


[For more information circle #30 on page 35 reply cards] 
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it’s the material that 
makes the difference 


¥ CORROSION-FREE 
¥ TROUBLE-FREE 
V LOW-MAINTENANCE 

HEATING SYSTEM . . © GRID cou son con 


struction resists corrosion externally from acid fumes and 
internally from electrolysis. No leaking from rotted cores. 
one-piece cast iron heating sections and headers are leak- 
proof on steam pressures up to 250 p.s.i. 450° temper- 
ature. Smaller steam lines cost less. 


GRID 
GRID 
GRID 


heating sections with widely spaced fins cast integral with 
steam chambers are easy to clean — Will not ‘‘mat'’ on 
air intake side. 


design develops low outlet temperatures and with proper 
fan volumes, delivers warm, comfortable air to floor — 
No wasted heat at ceiling. 


ode ss for complete information on GRID Cast Iron Steam 
Heat Transfer Surface . . . write for catalog #956. 


pre eeesT Aut GRID CAST IRON 


UNIT HEATERS BLAST HEATERS RADIATORS 


CUTTING DIE PLANT 
SOLVES DUST PROBLEM 


The Triple Cities Cutting Die Corporation, of 
Rochester, New York, manufactures cutting dies for 
the leather, plastics and textile industries. All dies 
are free-hand ground, requiring a vast number of 
sizes and shapes of grinding wheels. Such an oper- 
ation made a huge and complex dust collecting sys- 
tem a necessity. 


After a thorough competitive study, a standard 
system produced by the Aget Manufacturing Co., 
Adrian, Michigan, was selected and installed by the 
M. J. French Co., Rochester, New York, in 24% days, 
and at a cost substantially below preliminary estimates. 

The Dustkop system pulls 8800 cfm at 4000 fpm, 
and considerably exceeds all state requirements. 


D. J. MURRAY a ee bi 


Manufacturers Since 1883 — 
-  REPRESENTATI 


[For more information circle #28 on page 35] 


How to... 


Solve automatic control problems 
faster . . . more efficiently Ly 


Here is a book that shows you how automatic control works in 
a heating or air conditioning situation . . . gives you information 
that you can apply in designing, installing, or servicing heating 
or cooling equipment. Avoiding analysis by mathematical formulas, 
this book shows you the basic problems likely to arise in various 
heating and air conditioning systems, and then gives you the 
basic principles for solving them. This is a practical book that 
takes you logically from means of measurement and means of 
actuation . . . through construction and characteristics of control 
devices . to the combination of individual devices into 
control systems. 


AUTOMATIC CONTROL |[— 
of HEATING and ee 
AIR CONDITIONING sales 


354 pages 


By JOHN E. HAINES 90.98 

Vice-President, Minneapolis-Honeywell Regulator Co. 
Partial Contents j ae re eee ae as > - 
e Fundamentals of Control | Business News Publishing Co. | 
* Definitions | 450 W. Port St., Detroit 26, Mich. l 
¢ Electric-control Circuits | Please send me ....... copies of ‘Automatic | 
¢ Pneumatic-control Units Control” at $6.75 each. | 
e Control of Domestic N | 

Heating PIER. ines vivisines saint varias sesdatoeneeneen 
e Zone Control—Commer- | DEED Gc canis cine ceeeeeabeibas saaanenn | 

cial Heating | | 
e Control of Commercial | DER caitsek antkitdaeacckatansaees Se 

Central-fan Cooling | 

Systems | ee | ees | 
¢ Control of Commercial | { Payment enclosed [] Bill me | 

Refrigeration J 
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CLASSIFIED ADVERTISING 


RATES—Classified advertising is run in 
6-point type (this size) under suitable 
headings. Minimum rate $5.00 for forty 
words or less, Extra words .15 each. 
Box addresses, with usual services, count 
as five words. Display type ads available. 
Payment required with order. No agency 
commission, no checking copies, Closing 
date first of month preceding month of 
issue. No proofs will be submitted prior 
to running, but proof will be forwarded 
for record. AIR ENGINEERING, 450 W. 
Fort Street, Detroit 26, Mich. 


Industrial Heat Control 


(Continued from page 29) 

2. Keep shield from touching the 
source of heat. If physical contact 
is made, heat will be transferred 
by conduction, and the hot shield 
will radiate some heat, as well as 
reflecting it. 

3. Install shield so that it will 
not interfere with the natural rise 
of convected heat. This rise of 
warmer air effects some cooling in 
the area and minimizes tempera- 
ture build-up of shielding material. 


Part Ill will discuss specific 
ways and means of controlling heat 
gain and alleviating heat stress 
from a variety of industrial oper- 
ations. There will be a convenient 
chart of processes, heat problems 
and their solutions. am 


APCA Credit 


Article on page 27 of July, 1961 
AIR ENGINEERING was presented at 
the 52nd Annual Meeting of the 
Air Pollution Control Association, 
June, 1959, Los Angeles. 


APCA Papers Available 


Complete papers from the 54th 
Meeting of the Air Pollution Con- 
trol Association, June, New York 
City, can be obtained for $20.00. 
Individual papers are $1.00 each for 
APCA members, $1.50 for non- 
members, $2.00 each to anyone 
overseas. Write APCA, Mellon In- 
stitute, Pittsburgh, Pa. 


P » : " ee . ‘Se F 7 ; rf ’ 3 t - . - a i * 

i = 

Ls ap 

as 

A aS ee eee me a 

; a 3, 

aes 

NN Page 

ee a eT oo 

CANN NN SRN a 

ae 

ew 

< 

Ca 

+ 

es 

ag 

oe 

Po me 

f | ; 

ee 

ir | i 

S Ss 

ti a ve 

 & ar 

a : 

d Td 

., re 

le a 

S. rm: 

_ 

77 z 

= a 

| ee : 

i 

i 

—__—___ ss 

| S| " 

——_ ‘- 

.— Oi ae seenmeneee . 

eal 

: 

‘ f 

; ! ‘ 

; ‘. 

| . 

a 

ns ey 
> 

4 if F 

annpnataneitiiemeininmmianesintis a > 

— 

—— { = 

a ee a 

tle Pe ee a 

7 | rrrr—“‘:CSCSCSs—sSCY r.. 

if ‘ 

7 | Be : 

& j a 

1G Pe, 

i ee | 

{ | : 

—! a a 

1961 : 5 

‘ 

Se 

2 

ees. 7 aes hisses as “cm: ss .? : . é 

r eo ok F : eo eS a aig. aes 


HGllAlH 


MIXING 
BOXES 


A MAJOR DEVELOPMENT IN 
CONSTANT CONTROL AND DISTRIBUTION 
OF HIGH VELOCITY TEMPERED AIR 


A simple design of the all new AGITAIR Type “O” 
series, high velocity mixing boxes eliminates all 
troublesome linkages and pivots. Only one motor 
is employed to operate the inlet valves which are 
driven directly, guaranteeing instantaneous re ‘ 
sponse with no lost motion or backlash. 3 


The mixing valves proportion the hot and cold air 
in response to the room thermostat and the unique 
AGITROL volume regulator guarantees constant @m® 
control of air delivery at the required volume. . 


Comprehensive noise attenuation tests were con- 
ducted to assure extremely low sound ratings for 
ceiling and under the window units. And for noise 
less, draftless distribution of the conditioned aif 
from these units, there is a complete line of 
AGITAIR diffusers and grilles from which to choose. 


Technical catalog HV-100 contains complete per- 
formance data and dimensions on all AGITAIR 


FEATURES units. Write for your copy today. 

1. One motor — no linkages. 
2. Aluminum inlet valves driven directly — instantaneous response .. . no lost 

motion .. . no backlash. 
3. Unique AGITROL valve (constant volume regulator) actuated solely by the 

supply air. 
4. Both mixing and attenuation chambers fabricated of galvanized or gal- 

vannealed steel .. . sealed to prevent air leakage. 
5. Split fabrication of attenuation chamber permits dimension adaptation to 

meet most space limitations. 


AIR DEVICES INC. 
185 MADISON AVENUE « NEW YORK 16,N. Y. 


BETTER PRODUCTS FOR 
AIR DISTRIBUTION + AIR CLEANING + AIR EXHAUST 


[For more information circle #29 on page 35 reply cards] 
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